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Abstract—Tractor automations in the present days are of myriad 

forms depending upon the various needs. This paper is to 

visualize the existing automations and other manual operations 

of the peripherals fitted to a tractor and to propose a system of 

sensors that identify the motions of the peripherals experiencing 

an obstruction during the field work and which sends signals the 

Arduino to adjust the peripherals accordingly so as to avoid any 

damage to the parts of the peripherals and the hydraulic systems 

involved. This proposed system will significantly increase the 

engine efficiency and reduce the fuel consumption and wear-and-

tear of the tractor parts.  
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I. INTRODUCTION 

griculture is the backbone of global economic growth 

and all-round development. From the advent of 

mechanized agriculture, agricultural equipment and 

machinery have become an indispensable part of the farming 

and field activities. The most significant and prominent 

amongst them all is the Tractor. Tractors have proven to be 

the signature equipment in a farmer’s arsenal. They are a 

multi-purpose agricultural equipment which helps the farmers 

in various farm and field activities 

Most of the recent heavy-duty vehicles including 

tractors employ the most efficient technology of power 

hydraulics for the following reasons as it is very simpler than 

mechanical linkage system; the system is flexible enough; 

power can be engaged or disengaged using a simpler valve; 

the heavy input forces are controllable; a good range of speed 

operation is possible and also hydraulic system is far safer 

than the mechanical linkage system. Even then a hydraulic-

operated system always encounters the problems of 

mechanical stress on the engine and also wear-&-tear of the 

machine parts. Usually the hydraulic systems are manually 

operated which need the complete attention of the farmer on 

the tractor which is energy consuming to the farmer. Tractors 

also use power hydraulics for the operation of its peripherals. 

Its working can be further enhanced or smartened to reduce 

and simplify the work of farmers.  

II. PROBLEM STSTEMENT 

In the present day world tractors come in various 

engine power ratings typically varying from 18-575 Horse 

Power(HP) (15kw-280kw). Normally tractors with an engine 

power of 45 HP activities like cultivating are considered for 

the normal farm and field and above are tough and robust. But 

tractors with HP below 45 HP which are meant for lesser 

stressed operations face several obstructions like black sticky 

soil, soil with grass in wet cultivation of paddy fields, dry 

betel nut leaves in areca plantations to name a few. In these 

tractors the engine on heating due to excessive stress and load 

come to the turn off stage very soon. The tractor often has to 

traverse along a bumpy ground in the cultivation fields which 

add to the stress of the engine of the tractor. Since the driver’s 

seating is located at a higher level than the ground level it also 

offers poor visibility for the earthworks and picking up of the 

pallets.  

The farmer while operating the tractor in the forward 

direction also has to focus on the rear machinery attached to 

the rear portion of the tractor when the machinery gets stuck 

with the soil and other obstructions. This adds to the increased 

labor for the farmer and also to the Tractor engine. As a result, 

the heavy force exerted on engine and the hydraulic control 

system causes equipment damage (wear-and-tear), more 

consumption of fuel, depreciation of clutch plates, twisting of 

the cultivator forks which result in the improper cultivation of 

the farm field. The failure of the motion control of the 

cultivator or any equipment attached to the hind position of 

the tractor results in the failure of the engine and also the wear 

and tear of the connected parts as well as increases the manual 

stress to the farmers.  

III. RELATED WORK 

S.C.Mukhopadhyayet.al, [1] proposed an efficient model of a 

front end loader of a tractor. Various attachments facilitate the 

uses of a front end loader. Some of the difficulties 

encountered are variable hydraulic supply to the loader, 

bumpy ground for the tractor path and very limited 

suspension, Poor visibility with obstructions for working at 

ground level. 

N.H.Tran et.al,[2] proposed that Automatic Transmission and 

control of hydraulic systems (ATACOHS) applied in 

machinery and equipment, is one of the directions of high 

technology development in industrial applications due to its 

outstanding features such as compact structure, with great 

torque transmission, fast response speed, self-lubricating and 

heat transfer properties of liquid and good system life.  

Irina Murgan et al [3] has stated in her work that when 

hydraulic turbines operate under off-design conditions, the 

phenomena of vortex cavitation is likely to appear due to 

unsteady flow with water pressure drop under the water 

vaporization pressure resulting in decreased turbine efficiency 

as flow instabilities induce mechanical vibrations and large 

pressure fluctuations.  

A 



International Journal of Research and Scientific Innovation (IJRSI) | Volume V, Issue IV, April 2018 | ISSN 2321–2705 

www.rsisinternational.org Page 233 
 

Jianyong Yao et al [4] has proposed a system using ADRAC 

method for motion control of hydraulic servo systems 

subjected to both parametric uncertainties and unmodeled 

disturbances. The proofed stability reveals the proposed 

control scheme can eliminate the integration difficulties 

between parametric-adapting–based and disturbance observer-

based controls. 

Yingjun Zhang et al [5] have considered the problem of 

design of the control rule for a tractor equipped with 

continuously variable transmission. To solve this problem, an 

intelligent control rule based on fuzzy inference of driver’s 

intention was proposed, whose aim is to improve tractor 

dynamic performance under transient operating conditions 

and fuel economy under steady operating conditions. Using a 

fuzzy inference engine, the tractor dynamic factor which was 

introduced to indicate the driver’s demand for tractor dynamic 

performance based on the change and the change rate of 

accelerator pedal was obtained.  

IV. METHODOLOGY 

The problem statement deals with a particular aspect of 

tractor’s hydraulic mechanism which can be split into three 

cases. The working methodology of the prototype can be 

listed as follows.The block diagram is as shown in the figure.  

 

Fig 1: Block Diagram of Proposed System 

The Arduino UNO R3 is the main controller in the 

proposed system. The Regulated Power Supply is used for the 

supplying of power tothe Arduino. The Hall-effect sensor, 

which detects the changing magnetic field of the neodymium 

magnet, is placed near the cooling fan (signifies engine RPM 

meter). The two limit switch blocks denote the right and left 

brakes in a tractor. The switch array consists of four switches, 

out of which the first two are for the controlling of the fan 

speed to increase or decrease the RPM readings. The third 

switch is for the gear shifting. The fourth switch is idle. The 

l293D driver IC is for the DC motor control which enables the 

opening and closing of the CD drive (signifies the lifting up 

and lowering down of the tiller or the motorized cultivator). 

The 16x2 LCD display is used to display the initial welcome 

note, the project title, RPM readings and speed of the cooling 

fan. It also displays the command status of the motorized 

cultivator i.e. if it has to be lifted up or lowered down.  

The working of the proposed prototype can be 

mainly divided into three significant testing or problem 

conditions as explained in the below sections. The test cases 

are the 1.RPM meter, 2.Brakes, and 3.Reverse movement of 

the tractor.  

Case 1: The proposed prototype includes a cooling fan 

depicting an rpm meter which is similar to that of a real 

tractor. The RPM meter is an analog version of the tachometer 

which is mostly used in the present days. In this 

implementation, we manually set the threshold level of 200 

RPM for the demonstration purposes. 

 

Fig 2: RPM Meter in Tractor 

There is a Neodymium magnet attached to the fan 

blades. When the fan rotates the magnetic field of the magnet 

also varies. When the RPM decreases due to obstructions, the 

magnetic field value also varies and there is change in the 

potential developed which is identified by the hall-effect 

sensor. When the engine RPM reading shows 200, it is said to 

be gradually decreasing towards the off condition. To prevent 

the engine from turning off we now try to increase the RPM 

reading to a value more than 200, say 250, so as to be in the 

on condition but idle. When the tractor tiller is in the field 

consisting of hard rock surface the tractor’s engine 

experiences very high stress as more energy is consumed in 

digging the rocky earth surface. At this point the RPM reading 

begins to decrease gradually and so would the field of the 

magnet too. This decrease is sensed by the hall-effect sensor 

placed near the fan and it sends this data to the Arduino 

control. At this moment the Arduino sends the control 

information to the DC motor and the motor lifts the peripheral 

attached to the hydraulic hub. In this prototype this peripheral 

is depicted using the CD drive for demonstration.  The 

hydraulic lever in the hydraulic hub is situated beside the 

seating position. This results in the lifting of tiller (CD drive) 

in the rear position. This also frees the engine from higher 

stress and the engine revolution will be increased beyond the 

level of idle state. Now this increase is again sensed by the 
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hall-effect sensor which again sends the signals to the Arduino 

control. The Arduino sends this data to DC motor which now 

shifts the hydraulic lever position which facilitates the 

lowering of the tractor’s tiller(CD drive) to touch the rocky 

earth surface or back to the initial position. 

 

Fig 3: Brake location in the Tractor 

Case 2: Let us consider another scenario where the tractor 

fitted with a disc plough or a rotavator or a tiller is tilling the 

rocky earth surface in the field. In a rectangular plot when the 

tractor is tilling and comes to the end of one of the sides, it has 

to turn its direction to continue the process. The tractor when 

it begins its turning movement, the tiller or other peripherals 

fitted also experience the same turning motion.  

This makes the tiller forks or the plates of the 

peripherals in contact with the ground to twist or get badly 

damaged. This results in extra stress to the engine as well as 

fatigue to farmer. To overcome this hassle the tiller is lifted 

well in advance before the turn comes. This motion is 

tiresome as it is repeated frequently every-time a turn comes, 

in the field. This motion is automated by placing limit 

switches at both the brake positions. This is done because 

when turning at the corners, we apply a single brake i.e. either 

left or right but not both. If we apply brakes for more than 3 

seconds it means that the tractor is about to take aturn either 

left or right. This is found by the hall-effect sensor.  

 

Fig 4: Right and Left brake pedals 

When the limit switches are pressed this signal is 

sent to the Arduino control which senses this and accordingly 

monitors or checks if these signals are coming for duration of 

more than 3 seconds. If this condition is true the Arduino 

signals the DC motor which will lift the tiller and reduce the 

impending damage. After the limit switches are released there 

will be no contact between the switch terminals and no signals 

are sent. This makes the Arduino to send signal to the DC 

motor to lower down the peripherals again and resume the 

tilling activity. 

Case 3: When the tractor is made to go in the reverse 

direction, if the tiller is still in the lower position or if the tiller 

forks are still buried in the rocky surface, the reverse 

movement of the tractor will suddenly put a heavy force on 

the forks which will automatically damage the tiller forks. In-

order to prevent this condition the driver manually lifts the 

hydraulic lever. But it is possible to automate this action thus 

saving the tiller forks from successive damage. This is done 

by monitoring the application or change of gears in the tractor.  

To make the tractor go in the reverse direction the 

reverse gear is applied. This is depicted by the pressing of the 

gear switch in the switch array. When the gear switch is 

pressed, this action is identified by the Arduino and the 

procedure in the previous section is repeated accordingly 

 

Fig 5: Gear Location in the Tractor 

When the gear is shifted again, or the switch is pressed 

for the second time, the Arduino repeats the same control 

actions shown previously and accordingly controls the 

position of the tiller fitted. 

V. CONCLUSION 

This paper mainly throws light on proposal of an efficient 

method for identification of the obstruction in the hard field 

ground by a smart automated sensor system for the hydraulic 

based peripherals which is capable of identifying the motion 

of the peripherals using the help of sensors placed in the 

required regions which pass the data to the controller for 

further steps. The controller using the sensor data 

automatically signals the motor to do the necessary 

maneuvering of the peripherals in the rear of the tractor to 

avoid further damage to the hydraulic hub and to the parts of 

the peripherals and in turn, also the tractor engine, thus 
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reducing stress to the engine and also saving a considerable 

measure of fuel used in the tractors.  
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