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ABSTRACT

This paper proposes Multifunctional robotic vehidte agriculture application. Historically agricuie was
carried out using hand held tools and as the zatilbn progressed people started using animal mrigels. After that
autonomous ag robots for agriculture. In the dgvedibcountries the mechanized agriculture has relaicha matured state
but in the developing countries like India is s#@iolving. The mechanized agriculture autonomous sapots for
improving agriculture productivity must increasesneet the future demand of the ever grooving hupgpulation to
overcome it we will developing robotic vehicle. Agyrlture robotic are machines programmed to docadtiral task and
form assignments. Such as: Harvesting or pickinegding, spraying, cutting. The challenge is desigsind developing

robots to work in harmony with the nature
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INTRODUCTION

In this age of industrialization robotic agricukur(agricultural environments serviced by smart nrad)
is developed to need of fast shrinking human asséthinery for that we will developed multifunctarrobotic vehicle
For agriculture application driverless tractorséndeen developed by many researchers in the pastadyulack in abilities
to handle real world complexities most of the ergns relied on industrial and mechanical way ofmfag. where
machines could work entirely in predefined wayswasrything was programmed in system much like aufsature line.
The task to address is to design an intelligertesyshat can perform in an original or semi natemaiditions. This system

should not have to be as intelligent as human bieingnust show sensible behavior in context of ge@@mn.
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Figure 1: (Left) Portal Crop Scouting Platform
(Madsen and Jakobsen 2001), (Right) Sub Canopy Rob&AAC2

The environmental implications are additional adage. In some regards, Phytotechnology could bettedi
ecology over conventional methodology like Minimdzeputs to reduce waste and pollution, controldéatliversity by

retaining non-competitive weeds, more intelligefygical methods replacing chemical solutions. Ecainofactors
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include lower labour costs (a significant savinthéy can be made fully autonomous), incrementadstment in, perhaps,
a small machine each year, rather than a singje lamachine every 6 years. These small vehiclesldmibrticulated from
existing mass produced tools such as car partouiitthe need for particular design and tooling. Sideration of social
aspects shows that the public are ready for smaathines to be used in food industry, by the lefehterest shown by
the media and when being demonstrated. Insurangdiasility will be a lot easier with smaller autmmous machines.
The new technology has an automatic mode in whichn take its own decision for combating. In addito this it also

includes some of the features like seed detedddi® mapping, weeding

METHODOLOGY
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Figure 2: Block Diagram of a Simple Robot

The new technology has an automatic mode in whiclan take its own decision for combating. In additto
this it also includes some of the features likedsdetection, DNA mapping, weeding, micro-sprayiirggation and

harvesting

In this technology, initially the robot will teghé soil of the land of cultivating area. After tegtthe soil, it will
place the seed and monitoring the status of the.sElke monitoring status mainly defines the climatonditions.
After the plant grows, it will checks the DNA sttume of the growing plant with the uploaded stroetand enriches its
nutrients by mutation. The monitoring of the plarilt take place and climatic conditions are alscaswged. Finally it will

cultivate the plant with enriched nutrients
PHYTOTECHNOLOGY

The approach of treating crop and soil selectiaggording to their needs by small autonomous mashis the
natural next step in the development of Precisiamiing (PF) as it reduces the field scale right mda the individual
plant or Phytotechnology. One simple definitionR# is doing the right thing in the right place la tight time with the
right amount. This definition not only applies tabotic agriculture (RA) and phytotechnology bualgo implies a level of
automation inherent in the machines. Automatic isgnand control (on-the-go) for each task is atepartant and many
research papers have shown that these systenmsaaiblé but most are too slow, and hence not ecimatiyviable, to be
operated on a manned tractor. Once these systemmscamted on an autonomous vehicle, they may wdllenly become

commercially viable
MODERN AGRICULTURE

Modern agriculture uses a lot of energy. It conresnany forms from fertilisers and chemicals to tives and
fuel. The Phytotechnology approach tries to tatgetintroduced energy to improve efficacy. Chamt®06) identified
that a 72% energy saving can be made in cultivagiergy by moving from traditional trafficked sysie (256 MJ/ha) to a



Survey on Multifunctional Robotic Vehicle for Agriculture Application 37

non-trafficked system (79 MJ/ha). This was for Ehalploughing and did not include any deep loosgniFrom this we
forecast that 80-90% of the energy going into cotiemal method is there to repair the damage donktge tractors.
It would be much better to not cause compactiothébeginning which is one of the reasons thatdaadto consider
using small light machines. If this approach weieet, it would appear that the crop productioneyduld be reduced to
three stages: Seeding, Plant care and (selectivegs$ting. A micro spray system is currently undievelopment at DIAS
Bygholm, in Denmark. Traditional or macro sprayiogn be very efficient, especially when they cowangé areas.
Most equipment manufacturers are developing lamachines, with 42 meter booms currently under agraent
(pers. com. Hardi International). When mounting faschis big, they have inherent stability probleaasthe tractor has a
relatively small wheelbase and they tend to ogeill®ne method to improve stability would be to moa spray boom
between two unmanned robots that travelled in &tjaramlines. This robotic gantry could apply bbtuid sprays and
fertiliser and be able to regulate itself accordimgurrent weather conditions. If it became toadyi then the gantry could
just stop and wait until conditions improved. Vat&rate, patch spraying, minimizing.skips and aps could all be built
into the original design specifications by conirgll individual nozzles. Turning on the headland lddue different, as it
would not include rotation — just translation, las tobots could turn but the boom remains partdlés working direction.

Sensing systems could be mounted on a trolleycthati move along the spray boom as in the croptsmpeection
ROBOTIC IRRIGATION

A robotic irrigator in the form of a mechatronicrisikler (to simulate a travelling rain gun) was diped to
apply variable rates of water and chemigation tedpfined areas. The trajectory and sector angletheofiet were
controlled by stepper motors and could be adjuststbrding the current weather and the desired rpabig a small

computer

When the airborne water was blown down wind, thejgles could be adjusted to compensate by meagsiimé
instantaneous wind speed and direction (Turked.et98). This system could not only apply the iieeph water in the

right place but could irrigate into field corners
SELECTIVE HARVESTING

Selective harvesting involves the concept of ordyvhasting those parts of the crop that meet cedqaity
thresholds. It can be considered to be a type efsprting based on sensory perception. Examplesoapaly harvest
barley below a fixed protein content or combineirgthat is dry enough (and leave the rest to dry outo select and
harvest fruits and vegetables that meet a sizeri@itAs these criteria often attract quality prems, increased economic

returns could justify the additional sensing

To be able to carry out selective harvesting eiffett, two criteria are needed; the ability to senlse quality
factor before harvest and the ability to harvest fbroduct of interest without damaging the remajnicrop.
Most agricultural equipment is getting bigger arehd¢e not suited for this approach. Smaller moresatde selective
harvesting equipment is needed. Either the cropbeasurveyed before harvest so that the informateeded about where
the crop of interest is located, or that the hamremay have sensors mounted that can ascertainrtipe condition.

The selective harvester can then harvest thattbatps ready, while leaving the rest to maturg, dr ripen etc

Alternatively, small autonomous whole crop harvestmuld be used to selectively gather the entiop érom a
selected area and transport it to a stationarygsging system that could clean, sort and maybe th@cgroduce. This is

not a new idea, but updating a system that usdtrstay threshing machines from many years agoerA#tively a
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stripper header could be used to only gather theatbeads and send them for threshing
CONCLUSIONS

Now a day’s every where a common technology wiluked but in this type of agricultural resurch gtitdwill
be something different result provide by useing timultifunctional robot.In this study has group euwision of how
aspects of crop generation could be automatedAdtimugh exist manned operations can be sufficievatr big area there
is a potential for decricing the scale of remedthveiutonomous robots that may result in even higapable & efficient.
The manufacturer process may be raising but theabveoncept requires a paradigm shift in the wag think about
mechanisation for crop production that is basedemmm plant needs and novel ways of encounter traher than

developed existing methodology & technology
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