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T&Trac: the agriculture become 4.0 

by Amedeo Caffini 

Caffini SpA - ITALY 

 

1. Introduction 

In these year the world has been bombed by the words “Internet of Things” or shortly IoT. This 

technology is increasingly invading our lives, now cars, household appliances, computers etc. are 

constantly linked to our smartphone. In parallel, the factories use the same concept with their 

machineries that are linked each other and with the company’s database to increase the efficiency of 

their production and decrease the machine-stops. 

The purpose of 6 Italian companies (Alpego, Caffini, DCM, Mascar, MC Elettronica and Neos) is to 

introduce, with the T&Trac project, the IoT into the agriculture and make it Farming 4.0. The aim of 

this project is to collect information from implements and make them available to the farmer, to 

increase his knowledge about his farm, to the machine’s manufacturer to help it to have a better 

comprehension of the machine and reduce the possibility to have a machine stop and to authorities, 

giving them a real time situation of the field-works on their territories. 

 

2. T&Trac 

2.1. The T&Trac 

T&Trac means “Teleassistenza” (in English remote assistance) & “Tracciabilità” (in English 

traceability). 

In the last years the Italian agriculture has seen an increasing number of employees 14,3% to 24,2%  

(the 6.4% of them not Italian), but decreases the number of the family members into the company (-

56.5%) (1) (2), mainly due to the reduction of the farms (-32,4%) but with an increasing of their 

dimension (+ 44.2%) (Table 1). This change has caused, in our experience, a decreasing level of the 

operators’ skills that, combined with the increasing level of technology of the implements, made the 

normal service calls less efficient. To overcome this change, the remote assistance has been 

developed. 

T&Trac is also traceability, because the agriculture companies are looking more and more to internet 

(the 95.6% of the use Internet daily) (3) and in the digital era operation like the filling of the farmbook 

could be done automatically, with a double advantage to avoid mistakes and save time for the farmer. 

Traceability means also the possibility to save geo-data, to allow the farm to recognise where 

improvements are needed and link them with the operations done during the year, with a close 

correlation between implements’ jobs and products result. Last but not least, the data transmission 

has the security level to allow the system to give, if it would be required, the information to the 

authorities. 

2.2 The IoT 

The IoT is based on 3 levels (4), the object, the data transmission technology and the server. 

The first level is based on information and objects that we want to identify as single unit in the world. 

2.2.1 The IoT machine 

The first object is the machine which is not considered just as a mechanical product but as an 

information, so it gains an electronic device which stores all of its data, such model, serial number, 

specifications etc. 
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The implements of the future will have this devices on board, but the goal of T&Trac is to be available 

immediately to all farmers that want to start to be 4.0, without forcing them to buy a new implement. 

For this reason has been developed an “AutentiBox1” (Figure 1), a stand-alone device that can be 

linked with the measure instruments of the machine and then transmit the information to the cloud. 

2.2.2 The IoT product 

The implements are not the only objects that need to be an information to create the digital farm, also 

the products, as chemicals or fertilizers or seeds need to be registered into the system. The problem 

is that, actually, they are not made to be a digital information. 

The T&Trac project, as for the implements, has found a way to override this obstacle with a 

technology that in the last years grow up quickly with the smartphones: the NFC.  

Using an NFC marker that can be sticked on a chemical bottle for instance, we can identify that 

product, giving it all the informations required, as its name, its chemical composition, the 

manufacturer, the expiry date etc. Some markers are also made to destroy itself if they are removed 

(anti tamper NFC tag, see an example in Figure 2) and this is a requirement to give to the product a 

unicity, by this way data can’t be changed or used for other products: 

[…they make sure that the right item is present in the right place at the right time, with no 

discrepancies and errors. This is why they are likely to replace the traditional optical identification 

solutions (like the barcode) in near future for most of the applications…] (5).  

This solution allows the operator to receive the information directly into the field simply using his 

smartphone, that can also geo-references the data. In this way it gives to the system another important 

information. 

2.2.3 The data transmission 

The second level of the IoT, following the technical report of Prof. Sartori, is the technology used to 

transmit the data, for instance GPRS, 3G, 4G etc. Independently of the technology used, it’s extremely 

important the security of the data transmitted and the impossibility of third parts to see (and 

manipulate) them. For this reason, the “Authentic Box” is equipped with a certification microchip 

that crypts the data with the same safety level used by the banks with the contactless credit cards. 

This is a critical point that hasn’t to be underestimated because the data transmitted regard also 

personal information (name of the operator for instance). For this reason authorities require this level 

of security if a private wants to share with it this kind of data. 

2.2.4 The server 

To conclude, the third level of IoT is composed by the server that receive the data and the software 

that elaborate them to make the information useful for the end user, the implement’s manufacturer, 

the stakeholders and the authorities. 

3. Remote assistance 

3.1 The implement’s data 

As wrote in chapter 2, the new implements (and also the actual ones with a stand-alone kit) are made 

with sensors into their key points (in a sprayer for instance they could be a flow meter in the outlet 

line or a vacuometer applied to the suction line) that can measure the values and, thanks to the 

Autentibox, send them to the cloud where they are registered. 

This system makes the machine always in touch with the manufacturer as happen into a 4.0 company, 

allowing the expert to monitor it, see the trend of the value of each sensor and in this way avoid 

                                                 
1  The Autentibox is a box containing a microchip for the data encryption and transfer to the cloud. 



28𝑡ℎ Club of Bologna Members’ Meeting Session 1 – KNR 1.4 Bologna, 10 November 2018 

3 

 

possible machine-stop or, in case of failure, have a better comprehension of what happened before of 

it. 

This solution is based on a project patented by Caffini in the 2001 (Figure 3), made as follow (Figure 

4): 

1. a flow meter before the pump; 

2. a flow meter after the valves; 

3. a flow meter after the by-pass valve; 

4. a pressure sensor in the outlet line; 

5. a pressure sensor on the pump accumulator; 

6. a vacuometer on the suction filter. 

 

With this system was possible for an expert to check the key parameters of the machine and 

understand what was happening to the sprayer. 

For instance, with the sensors 1-2-3 was possible to monitor the flow into the machine: if the flow 

measured by 2+3 was not equal to the one measured by 1, it meant that a leak was present in the 

system. 

With 4 it was possible to understand the wear of the nozzles, because, with a formula, for each nozzle, 

with a setted flow, only a pressure is possible. If the pressure is upper that the expected, it means that 

one or more nozzles are blocked, otherwise if the pressure is lower than the expected, is possible to 

estimate the level of wear of the nozzles. 

The sensor number 5 allowed to understand if a diaphragm of the pump was broken, because if all is 

ok, after the pump the pressure have to be constant, otherwise if it is fluctuating it means that a 

membrane is broken. 

Last but not least, the sensor number 6 allowed to understand the level of cleaning of the filter. A 

level too low in the pressure meant a dirty filter with its consequences on the pump’s performances 

(6). 

In T&Trac, systems like this has been made also for the power harrow, fertilizer spreader and round 

balers, with the number and kind of sensors needed to understand the state of them.  

Thanks to the new technologies, now it is possible not only to see in live the value of the sensors like 

in the 2001, but an historical of the data is available on the cloud. This possibility gives to the expert 

a huge benefit compared with the previous solution because, looking the trend of each value, the 

manufacturer's expert is able to predict malfunctions and alert the user to change some parts or change 

some functional parameters, decreasing the possibility of a machine-stop. We know how is important 

for a seasonal world like the agriculture one, where the machine works for few months to avoid any 

machine-stop. In the same way if a failure occurs, an expert could be able to understand what 

happened and decide if his visit (or of another colleague) to the machine is needed or if the operator 

can do the jobs by himself only with a help call. This will save a lot of time (and money) for the 

customer and the implement’s manufacturer. 

3.2 The remote view 

As wrote in the previous paragraph, the service operator could decide if the job to do on the machine 

is easy enough to be done by the customer himself or an expert’s site inspection is needed. But what 

happen if the machine can’t wait the expert arrival and the operator is not able to do the job? Once 

again the answer come from the smartphones’ world with the app E.A.S.I. (Execution Assistant 

System Interactive) that allows the service man to “use” the camera of the operator’s smartphone (or 

in some cases the smart glasses), to guide him through the operations step by step with a video support 

(Figure 5) 
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This system allows the service man to see what the customer is seeing but, differently to a normal 

video call, is also able to draw into the video in real time, giving him the possibility to indicate 

components, parts or zones of the machine where the final operator has to work on to solve the 

problem. 

This solution reduces enormously the language barriers (that it’s a serious problem when the operator 

does not speak English or in any case a language that nobody speaks into the manufacturer company) 

and also give to the service a confirmed information. Often indeed, especially when the 

communication is critical because of the language, a lot of time is waste to understand what it’s really 

happening to the machine. 

We have also noticed that this app has a huge impact on the mood of the operator: during a normal 

assistance’s call very often the customer is troubled by himself because he has the machine stops, so 

is not in the right mood to give technical information, that always requiring a clear mind. With 

E.A.S.I. the customer is more relaxed because he feels the “presence” of the service man and because 

to show the situation with a smartphone is easier for him than describe it.  

To conclude, with E.A.S.I. is also possible to share the screen of the Service’s computer, in this way 

the expert can show on the operator’s smartphone file in all the formats, from the .pdf to a CAD draw 

or a web page, that it could be necessary if some instructions (for instance safety instructions) have 

to be read before to start the job. 

 

4. Traceability 

The second part of the T&Trac project is the traceability of the operations made by the machine. Even 

this solution is based on project made by Caffini in 2009 and rewarded at the SIMA 2011 (Figure 6) 

after 2 years of experimentation with the University of Padua. 

The system works in this way: 

First of all the farm has to create its own database, composed by: 

 the cadastral data of his properties and which kind of cultivations are present on them (Figure 

8); 

 the information regarding its operators (for the sprayers a licence with a periodical expiry date 

is needed for instance); 

 The machine/s it has got. 

As wrote in paragraph 2.2.2., the products (as fertilizers, seeds or chemicals) have been identified in 

a previous moment with an NFC tag2. With a free app downloadable from the 2 major app stores, is 

possible to use the NFC reader of the smartphone to identify the product (and the GPS position), then 

the operator, always using the app, identify itself and can write into the system other information as, 

for instance, the % of the box he has used and into which machine.  

In this way the software knows which machine is loaded, with which product and which operator will 

work on it (Figure 7). Then, thanks to the Autentibox that is equipped with a GPS antenna, the 

software is able to track, on the maps present into the database, where the product has been distributed. 

For the sprayers it has also other functions regarding the chemical and treatments: 

                                                 
2 The NFC tag has to create by the farm company each time it buy a product with a smartphone or a PC. It's also 

possible to use QR codes, but with this technology is not possible to guarantee the unicity of the product because an 

adhesive can be reused 
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 if an operator with the licence expired is assigned to a spraying treatment, the software advises 

that he/she is not qualified to do the job, or, if the expiry date will come soon, advise the operator 

to renew it; 

 if the sprayer is filled, for instance, with a chemical that it’s made only for apples and the 

operator is going into a grape field, the computer on board warns him about the incongruity; 

 for the fruit sprayers, it’s able to know if the product is sprayed on both sides or only one (and 

which one), that could be helpful in case of neighbour’s claim because the farmer could 

demonstrate that no chemicals was sprayed on the buffer zone.  

All these functions, especially the identification of the products and the traceability of their usage, 

give the possibility to the software to create automatically the farm book for the company, always 

updated and precise without a time losing for the farmer. 

The software creates also a historical database of the jobs done by each machine and, combined with 

the data of the harvest, it allows to understand the performance of the jobs done by the machines (and 

products) and so where to improve the year after. 

With this kind of information given by T&Track, the farmers will be able to better analyse the 

processes of their company, with the possibility to increase the work efficiency.  

To conclude, the traceability of the food chain in our era is becoming more and more important: 

[…In recent years, many events related to food and public health, such as bovine spongiform 

encephalopathy (BSE, commonly known as mad cow disease), dioxin, bird flu and swine flu, brought 

the issue of food security to the centre of international attention. Many countries established strict 

rules to ensure the food traceability “from farm to fork” to meet the demand of consumer safety and 

to ensure public health.] (7) 

As wrote in chapter 2, all this data transfer are encrypted with a safety level that satisfy the (Italian) 

public authorities for the personal data transmission. This characteristic of T&Trac give the 

possibility that, in the future, public authorities, in accord with all the privacy laws, could use its 

database to have a better comprehension of their territories and so understand the trends of the jobs 

done, in order to help the farms with targeted political action supported by numbers. This also mean 

a better control of field-works and products used in agriculture, to ensure a safer food in a faster, 

cheaper and more accurate way than the actual one (based on an officer visit). 

This certification of the field-works on food it’s also a commercial advantage for the farmer because, 

as we can read in (7), the food chain is requiring year by year more and more information to satisfy a 

customer increasingly concerned, so the farms that will be able to provide this service to the market, 

will have a benefit 

[The consumer is increasingly interested in quality, environmental impact and sustainability of food 

production. He is looking for certified quality, and ethical products with respect to the environment 

and law. For example, the percentage of consumers in the Italian market who use typical regional 

products (DOP—Protected Designation of Origin or IGP—Protected Geographical Indication) is 

46%, organic products is 40%, ethical products is 31%, and products for particular food 

requirements (gluten free, OGM free, etc.) is 25% [3]. Seventy percent of Italian consumers are 

declared to be in favour of products that improve sustainability, are recyclable and reduce 

environmental impact (energy, soil, etc.) [3]. 

The consumer is now using web and smartphone apps to choose the products to buy. For example, 

50% of Italians read comments on products on social networks and blogs to decide if and what to 

buy...] (7). 

 

5. Conclusions 
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The food health will be one of the most important aspect for the mankind in the following years 

(World Health Organization (WHO) has attributed the death of approx. 1.5 million humans to 

diarrhoea resulting from contamination in food and water (8)), because with a global market the food 

supply chain is quite “challenging and complex” (8). The consumer is aware of the problem and is 

searching more and more information about the food on his table. 

For these reasons, public authorities would like to know how the farm works are done in the territory, 

to ensure the safety of the people that works in the agriculture sector, the consumer and also the 

inhabitant that live close to rural areas. 

At the same time, farmers that practice the precision farming (a farming with the aim to save the 

environment preserving a high level of quality and safety of the food product) want that the 

stakeholders and the market in general know their work and their efforts to preserve our habitat, to 

take, rightly, a commercial advantage on their competitors that works in a (cheaper) traditional way. 

Last but not least, the agriculture machineries’ manufacturers would like to have a better 

comprehension of their products, in order to improve and make them increasingly precision farming 

oriented, offering, at the same time, a better service to their customers. 

T&Trac wants to be the common thread of all these needs, with a system that will track all the works 

done on the field, giving the information that customers, precision farmers, authorities and 

manufacturers want to have, leading the Agriculture to be Farming 4.0. 
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FIGURES 

Figure 1- The Autentibox applied on a Caffini Trend Plus Reverse  

 
 

Figure 2- A roll of anti-tamper NFC tag 
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Figure 3- Patent of Caffini, Gerardo MACCHINA AGRICOLA PERFEZIONATA PER 

SPARGERE PRODOTTI LIQUIDI SU TERRENO O CULTURE. 0001324338 ITALIA, 21 08 

2001. 
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Figure 4- Hydraulic scheme of the patent (6) 
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Figure 5- E.A.S.I. app: in these pictures is possible to see the service man, inside the manufacturer 

office, giving to the operator on field an indication that he can see on his smartphone in real time. 
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Figure 6- SIMA 2011 Citation for the Innovation Awards: “Système de tracabilité des traitements 

phytosanitaires” 

 

 

Figure 7- Data registered at the end of the field work 
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Figure 8- Field identification 
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TABLES 

 

Table 1-  Tavola 1.6- Aziende e relativo valore della produzione standard aziendale secondo la forma 

di conduzione, per orientamento tecnico-economico generale e principale e classe di dimensione 

economica (valore in milioni di euro): [source: (1)] 

 

 


