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Abstract 

 

For a long time, accurately determining the fuel consumption of agricultural machinery for worked fields has been a 

common issue. Initially, a manual measuring system was used to measure the amount of fuel left in the tank after a day 

of work. However, this solution is both time-consuming and prone to generating inaccurate results when multiple fuel 

refills are required in a day and multiple fields are worked. With the advent of IoT devices and GPS tracking systems, 

developing automatic solutions to precisely calculate this metric has become faster and more feasible. This article delves 

into ways of computing fuel consumption for agricultural machinery, enabling easy tracking and management of 

machinery usage and efficiency. 

 

Key words: fuel consumption estimation, GPS, agriculture machinery tracking 

 

Tracking and management of farm machinery 

have become increasingly difficult since the 

industrialisation of agriculture. The irregular shapes 

of fields, diverse machinery manipulation methods, 

and the vast amount of work all contribute to this 

challenge. However, the emergence of IoT 

technology and tracking devices for agriculture 

machinery provides an opportunity to create a 

software industry that can automate the tracking and 

management of machinery. This industry can 

leverage the copious amounts of data available, 

even on large-scale farms. 

The main objective of this article is to 

determine the fuel consumption of agricultural 

machinery. To achieve this, a preprocessing 

algorithm is utilised to identify the actual work areas 

and the transit points, providing a more 

comprehensive view of the fuel consumption data. 

Both constant and non-constant fuel rate functions 

are considered, and the results are compared. 

The study of fuel consumption in agricultural 

machinery is an ongoing and active research area 

with many recent advancements and developments.  

Suchul K. et al. used OECD tractor test data 

to develop a method for predicting the fuel 

consumption of agricultural tractors under any 

operational conditions (Suchul K. et al, 2014). The 

method is based on the assumption that fuel 

consumption at varying loads with the full throttle 

is linearly proportional to power, and the difference 

in fuel consumption at varying loads with full and 
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reduced throttles is equal regardless of engine 

power level if their speed difference is the same. 

The results showed that the predicted fuel 

consumption for the selected four tractor models 

ranged from 0.11% to 9.15% depending on speed 

and throttle, demonstrating that fuel consumption 

may be estimated reasonably well using only speed 

and fuel rate data. This discovery was a starting 

point for our experiments. 

Another approach was presented by T. 

Jokiniemi in 2012, where fuel level sensors were 

developed and attached to each type of machinery 

to compute an average consumption metric useful 

for determining work efficiency (Jokiniemi T et al, 

2012). Using these sensors, the error was 10% as the 

focus was not on efficiency but on extracting 

information about average conditions. 

The article "Real-Time Fuel Consumption 

Monitoring System Based on Big Data Analysis", 

published in the Journal of Energy Engineering in 

2021, proposed a real-time fuel consumption 

monitoring system that utilises big data analysis 

techniques to provide accurate fuel consumption 

information. The proposed system collects data 

from various sensors such as the fuel flow sensor, 

vehicle speed sensor, engine speed sensor, and GPS 

sensor. The data collected is processed in real-time 

using an algorithm that estimates the fuel 

consumption rate. The fuel consumption model is 

developed using a large dataset of real-world fuel 

consumption data. The dataset is preprocessed to 


