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ISOBUS: State of the Art and Future Directions 

by Peter van der Vlugt 

Chairman of AEF e.V., CTO at Kverneland Group 

 

1. Introduction and short history 

The introduction of ISOBUS products into the market in the mid-2000s did not go in an easy way. 

ISOBUS, of which it’s official specification is to be found in ISO-11783, is a very complex and large 

electronics protocol standard based on CAN and SAE-J1939 standards, extended for the use in the 

Agricultural Industry. The standard by itself consists of 14 different parts and over thousands of 

specification pages. Due to this complexity, equipment manufacturers were taking different 

approaches in engineering interpretation and implementation. Since the ISOBUS standard was also 

written from a merely theoretical point of view in the ISO working groups, there was not much 

practical “field” experience between the different manufacturers. By introducing Plugfests in 2001, 

the ISO groups and engineers found a first practical way of bench testing their initial ISOBUS ECUs 

against each other. But when the first real products were launched into the market, compatibility 

issues were popping up caused by the different engineering approaches, but also the different naming 

of ISOBUS products and marketing approaches caused a lot of confusion to the end-customers and 

dealers. In short; ISOBUS had a very bad start. 

1.1 So what was compatible with what? 

Apparently ISOBUS was much more than just ISOBUS, simply because the Industry was not aligned 

on recognizing the different functionality blocks that were written down in the 14 different parts of 

the standard. The state-of-the art system by then would comprise of a system typically as shown in 

Figure 1, and which is still as of today a very realistic combination in the field. In this example, when 

the customer was promised to buy an ISOBUS compatible implement, the customer would expect it 

to work with all the installed components/functionalities, including the auxiliary joystick. Now when 

the Implement ECU software does not support the AUX Functionality protocol in ISOBUS, the 

joystick in the tractor cabin would not work in combination with that implement, leading to a 

frustrated customer since he was promised and often sold a “working ISOBUS solution”. This kind 

of incompatibility was mainly due to lack of knowledge and a lack of a combined, aligned and 

structured approach towards the markets by the industry itself. Actually there was a missing 

involvement of all disciplines from within the companies; it should not only be driven by Engineering 

departments as it had been for more than a decade, but also by Marketing, Product Management and 

Service. So despite the Plugfests and DLG tests in those days, there was no guarantee for successful 

combinations in the market. 

1.2 Awareness and founding of AEF 

Slowly the Ag Industry started to realize their problem. Not only within the companies, but as a whole 

Industry. The problems with ISOBUS combinations in the market were trying to be solved by the 

companies by testing at Plugfests and with the DLG testing. But both could not guarantee a proper 

functioning of combined systems, and caused too many field problems. The testing was not enough, 

and certainly a Plugfest was not supposed to be used as a final confirmation that the software and 

ECU’s were OK. Those results were too subjective to engineering interpretations, as they still are. 

And although DLG did a great effort and support in testing ISOBUS equipment, the risk of depending 

on one institute and mainly just a few persons conducting the tests was too high for the Industry. All 

these facts were the main reasons for founding the Ag Industry Electronics Foundation, the AEF, in 

October 2008 in Frankfurt at the VDMA. The founding members were 7 equipment manufacturers 

(John Deere, Grimme, Pöttinger, CNH, AGCO, Claas, Kverneland) and 2 associations (VDMA and 
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AEM). AEF’s aim was and is to provide resources and know-how for the increased use of electronics 

and electrical systems in mobile Farming Equipment. Initially, and mainly in the first years of its 

existence, it was clear that a succession of important tasks associated with ISO 11783 (ISOBUS) 

formed the main focus of AEF’s work. Primary tasks such as the development of a Conformance Test 

and the publication of certified products in a global database. 

1.3 Growth of AEF 

Since its founding in 2008, the AEF has grown to a mature and independent Industry Foundation with 

over 200 members. As shown in Figure 2, starting in the first years of existence with only 20 member 

companies and 5 project teams to work on the first solutions and products. Funding was done only 

through the Founding Members annual contributions. After 2 years of rapid growth in number of 

members towards 120, the launch of first products for use by the members, and the increase of 

workload on the project teams, it was required to change the funding model and introduce a so-called 

service charge for the General Members. The organization of Plugfests was funded directly out of 

Plugfest participation fees with a target to be cost neutral. Due to the size and popularity of these 

Plugfest events a special project team taskforce was assigned to the event organization. This team is 

still active today for organizing the spring and fall Plugfests. License fee models for the Conformance 

Test and AEF Database were gradually introduced between 2012 and 2014 to further cover for the 

costs of the development and maintenance of those products. Onwards towards the end of 2016 AEF 

reached about 200 members in total. 

 

2. AEF and ISOBUS today; state of the art 

Today AEF is offering a broad range of Guidelines, and state-of-the art Software tools and Products 

to support its members for developing certified ISOBUS products. This offering of products to its 

members consists of the AEF Conformance Test, the AEF ISOBUS Database, an ISOBUS 

Diagnostics Checktool, AEF Plugfest events, and numerous Guidelines to help and improve the 

implementation of ISOBUS products.  

2.1 ISOBUS Functionalities 

For increased transparency towards the end-customers as well as to developers, the AEF has defined 

the so-called ISOBUS Functionalities that are now also the basis for the certification of ISOBUS 

products. The Functionalities encapsulate the different Control Functions on the ISOBUS network, 

such as the Terminal, the Tractor ECU, an Auxiliary device or a Task Controller. By splitting up the 

standard into these predefined functionality blocks, it is easier to explain to the end-customer what it 

means when a device is said to be ISOBUS compatible with a particular Functionality. 

One or more Functionalities can be bundled together into a product intended to interconnect with 

other products that contain AEF Functionalities. In an ISOBUS system only the least common 

denominator of Functionalities can be used. Only Functionalities supported by all components 

involved are available. As an example, a Tractor can have a UT (Server) and an AUX joystick 

installed while the connected implement has a UT (Client) and TC-SC (Client) Functionalities. The 

common matching Functionalities of this combination are UT (Server-Client). So the implement can 

neither make use of its Section Control because it is not supported in the Tractor, nor can the AUX 

device be used to operate the implement. Sales and Service staff of the manufacturers have to be 

trained to explain this in the proper way to their end-customers and dealers. The AEF Database and 

the AEF App have been developed to visualize these matching Functionalities in a graphical way (see 

paragraph 2.4). 

The AEF has released the following Functionalities that can be certified today by the Conformance 

Test: 
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 UT – Universal Terminal. The capability of operating an implement with any terminal. The 

capability of using one terminal for operating different implements. 

 AUX – Auxiliary Control. Additional control elements, such as a joystick, that facilitate the 

operation of complex equipment. 

 TC-BAS – Task Controller - Basic. Describes the documentation of total values that are relevant 

for the work performed. The implement provides the values. For the exchange of data between 

farm management system and Task Controller the ISO-XML data format is used. 

 TC-GEO – Task Controller - GEO-based. Additional capability of acquiring location based data – 

or planning of location-based jobs, as for example by means of variable rate application maps. 

 TS-SC – Task Controller - Section Control. Automatic switching of sections, as with a sprayer or 

seeder, based on GPS position and desired degree of overlap. 

 TECU – Tractor ECU. The tractor ECU is the tractor‘s interface to the ISOBUS. This provides 

information, such as speed, power take-off RPM, etc on the ISOBUS for use by the implement.  

 ISB – ISOBUS Shortcut Button. A button present on a Terminal, or in the Tractor cabin, to be 

used to send a global message to all connected Control Functions on the ISOBUS to go to an 

Idle/Shortcut state. This Functionality is not to be seen as an emergency button! 

The Functionality approach is flexible, and new functionalities that come up in the future can easily 

be added once the Guidelines are defined and released. Functionalities that are currently under 

development are for example: TIM / ISOBUS Automation and the TC-LOG. 

2.2 AEF Conformance Test 

To ensure the highest reliability for end-customers, the AEF has developed the AEF ISOBUS 

Conformance Test over the past 8 years to a mature and professional, highly automated, software test 

tool. The test is designed to ensure that ISOBUS products actually support a specific functionality, 

i.e. they comply with ISO-11783 as well as with the additional AEF Guidelines for Functionalities. 

A certificate is issued for each product that successfully passes the AEF Conformance Test at an AEF 

recognized Test Lab. AEF currently works with five recognized Test Labs of which four are in Europe 

and one in the US. Certifications are required for listing products in the AEF ISOBUS Database. The 

official ‘AEF certified’ label as shown in Figure 4 may only be used when the component 

successfully passed the AEF certification process and the certificate is stored in the database. The 

Certified Label serves as visible proof for the public, that a product is AEF Certified. And only 

products that have passed the test may be advertised with the label. 

The Conformance Test is an annually licensed tool that can in addition be used by AEF’s members 

to run in-house development tests for ISOBUS products under development. It is an essential tool for 

engineering departments to check the compatibility regularly from an early start of development. 

Once the product will come to a release for market, the engineering can be finalized by making an 

appointment with one of the five Test Labs to do the formal certification. Self-certification is not 

allowed. 

Releasing and launching products into the market without official certification opposes a high risk to 

companies and is strongly discouraged by AEF. Service technicians and dealers are starting to use 

the freely available AEF Diagnostics Checktool or have integrated this in their own Service tools. 

Whenever a problem is discovered in the field, the first line of checking is whether all components 

on the ISOBUS are AEF Certified. If components are present which are not certified, the responsible 

manufacturer will likely get the first notification to solve the problem for the end-customer. 

2.3 AEF Test Labs 
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AEF currently has five Test Labs that are allowed to carry out the formal AEF certification process; 

 TCI – Test Center ISOBUS (Osnabrück, Germany) 

 REI – Reggio Emilia Innovazione (Reggio Emilia, Italy); 

 DLG – (Gross Umstadt, Germany); 

 Kereval – (Rennes, France); 

 NTTL – Nebraska Tractor Test Laboratory (Lincoln, Nebraska, USA). 

The Test Labs undergo an audit/recognition process as defined in the AEF procedures which are 

similar to and based on the ISO-17025 standard. The process of recognition is outsourced by AEF to 

Enama (Ente Nazionale per la Meccanizzazione Agricola; location Rome, Italy). 

2.4 The AEF Database and AEF Database App 

Detailed information about available certified products can be found in the AEF Database at 

www.aef-isobus-database.org. Checking compatibility is free of charge for the agricultural public, 

only a free signup account is needed for this. The information stored in the database is also accessible 

through the AEF App on iOS and Android smartphones. The App is purely for informational purposes 

or quickly checking compatibilities and available Functionalities. The AEF Database can help answer 

many questions to the different user groups. With just a few mouse clicks (Figure 5) the user can 

configure his tractor/implement combination and immediately see whether the selected combination 

is compatible, and with what common Functionalities it is equipped. The user can even compare 

alternatives. Alternative searches can be executed, like for instance searching for just Fertilizer 

Spreaders that have Section Control (TC-SC)  and AUX device capabilities. If a machine cannot be 

found at all in the database, it is likely not certified. The dealer / manufacturer can in that case best 

be contacted and be asked for when a certain machine or Functionality becomes available. 

The database helps dealers in advising their customers and facilitates troubleshooting by the dealers 

or after sales service departments. This can significantly reduce downtime. With the help of the 

ISOBUS Diagnostics Checktool, that is freely available for download from the database website, 

service technicians can create a diagnostic file of a problematic combination in the field and upload 

this to a Service Ticket in the database. The involved manufacturers will get a Service Ticket 

notification of the problem, and have to analyze and solve the problem together. 

To be able to upload officially certified products into the database, the manufacturer must purchase 

an annual license from AEF. More information on the license model can be found on the website of 

AEF. 

2.5 Plugfests organization 

Plugfests today are huge events organized by AEF. AEF organizes this twice per year; one in North 

America (Lincoln, Nebraska) and one in Europe (mostly Germany and Bologna, Italy). Plugfests are 

events where developers of different manufacturers test their (mostly new) components against each 

other. An impression of a recent Plugfest (2016 - Bologna, Italy) is given in Figure 6. The primary 

aim of the Plugfests nowadays is to test new Functionalities that are being defined and implemented 

but are not yet released in the Conformance Test. Plugfest testing should not be misused by companies 

to verify Functionalities and to release products into the market without the final Certification. 

Recent Plugfests were held at NTTL in Lincoln, Nebraska, USA and in Stuttgart, Germany just a few 

weeks prior to AgriTechnica 2017. Plugfests have an attendance of 200-250+ participants depending 

on the location and the timing. Usually just before AgriTechnica the Plugfest is the record-breaking 

event compared to earlier years proving that ISOBUS is increasingly important for manufacturers. 

 

http://www.aef-isobus-database.org/
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3. Organization and Project Team work in AEF 

3.1 Organization 

AEF is managed through the Chair Group and a General Manager with his back-office, taking care 

of the day to day business of AEF. The back-office is staffed by the Office Support, Database 

Coordinator and Project Manager, all staff managed by the General Manager. AEF employs a General 

Manager since May 2016 as a full-time job, taking care of all day to day business and activities, 

supporting all member companies with their questions, as well as actively steering and controlling 

the Project Teams. 

Higher level decisions, such as Budget or Strategic directions, and where decisions and approvals are 

needed, will be taken by the Steering Committee (AGCO, Krone, Claas, CNH, Kverneland, John 

Deere, SDF, Pöttinger) with 11 core members in total of which 3 are associations (AEM, 

FederUnacoma, VDMA). All Steering Committee members have equal voting rights, except for the 

three associations who do not have voting rights but merely provide resources to act in the Steering 

Committee and other AEF work such as the Secretary work. 

Through the General Manager and Steering Committee the 11 Project teams are managed in their 

scope of work by prioritizing technology and market needs. More than half of the project teams now 

work on Future Electronics technologies such as TIM and Security, High Speed ISOBUS, Wireless 

Communications, High Voltage and Camera Systems. 

The AEF organization chart was recently adapted to the latest organogram version as can be seen in 

Figure 3. 

3.2 Project Teams 

Currently the AEF has 11 active project teams working on the following subjects: 

 PT1 – Conformance Test. Scope: Development of state-of-the-art testing and certification 

processes. 

 PT2 – Functional Safety. Scope: Address Functional Safety topics for all Project Teams. Develop 

Functional Safety guidelines. 

 PT3 – Engineering & Implementation. Scope: Define implementation guidelines and draft 

recommended changes and additions towards ISO. PT3 supports all other Project Teams. 

 PT4 – Service & Diagnostics. Scope: Development of the AEF Database showing the 

compatibility of certified components, as well as addressing unified standard diagnostics and 

support for this diagnostics in the database. 

 PT5 – ISOBUS Automation. Scope: Define guidelines for Tractor-Implement Automation, TECU 

Class 3 and Sequence control. Define a secure protocol for authentication in order to use AEF 

certified components only. 

 PT6 – Communication & Marketing. Scope: Communication and alignment of activities towards 

the International press, tradeshows and events. Promote and market the AEF Products such as the 

Conformance Test and the AEF Database. 

 PT7 – High Voltage. Scope: Define and prepare guidelines for the new area of High Voltage 

systems in Ag Equipment which may be brought into ISO for further standardization. 

 PT8 – Camera Systems. Scope: Define a guideline for a standardized camera connector, and future 

digital system for use of camera’s on Ag Equipment. 

 PT9 – FMIS, Farm Management Information Systems. Scope: Develop common solutions for 

connecting mobile vehicles and attached machines to Farm Management Information Systems. 
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Harmonize and expand existing standards for data exchange. 

 PT10 – HSI, High Speed ISOBUS. Scope: To meet the increasing demand in data communication 

on Ag equipment, this project team will explore and develop guidelines for increasing bandwidth 

in communication bus systems.  

 PT11 – WIC, Wireless In-field Communications. Scope: Focus on selecting suitable radio 

standards (such as WLAN) for machine-to-machine (M2M) communications. Examine 

communications encryption and functional reliability. M2M communications allow machines to 

communicate directly while working together. A secure and standardized in-field radio 

communication system is required so that machines can control each other or simply exchange 

status information. 

3.3 Future Electronics technologies and applications 

By now the Agricultural Industry no longer sees the potential of AEF as limited only to ISOBUS. 

The Project Teams PT07 up to PT11 work on new technology areas that need to be addressed for new 

guidelines and standardization. As the generic ISOBUS and TIM Functionalities will become 

mainstream in products in the coming years, the focus and attention of AEF is now gradually shifting 

towards the new technologies that are being addressed in Future Electronics project teams.  

Data Management (interfaces mainly dealt with in PT09) facilitates the exchange of data with the 

mobile equipment in the field. Through this functionality the user gets his data into a management 

system for registration purposes and further future planning. Newly planned data can be generated by 

such systems (e.g. decision support advisory systems) and taken back into the farming equipment for 

planned field tasks and operations through for example a wireless service or Telematics portal of the 

manufacturer. It is crucial that the set of data exchange principles is standardized throughout the Ag 

Industry, in other words the industry must go for just one type of interface protocol between its 

machines and the telematics service, and from the telematics service to External API’s through a set 

of standardized cloud-cloud interfaces with clear and standardized data structures.  

In the cases where interfaces to the outside world are needed, AEF has teamed up and established 

cooperations with other International Bodies and Standards Organizations, such as ISO, AgGateway 

and ETSI. Also identifying existing standards and technologies that can be reused and applied for the 

Ag Industry are important for AEF. 

 

4. International bodies and cooperation 

4.1 International Standards Organization 

It is clear that ISO (The International Standards Organization) is the one and only worldwide 

standards organization responsible for drafting and publishing the final ISO standards, AEF as such 

is not writing ISO standards, but creates Implementation Guidelines and supporting products to 

facilitate the implementation of International Standards for its members, such as the Implementation 

Guidelines, or the AEF Conformance Test or the AEF ISOBUS database. The AEF addresses new 

technical areas and prepares guidelines through new Project Teams, from which work these 

guidelines can eventually go into the ISO standardization process. As an example; The High Voltage 

project team has finalized and delivered three guideline documents within AEF. Those guideline 

documents form the basis of the start of a New Work Item Proposal (NWIP) in the ISO Working 

Group. 

4.2 AgGateway cooperation 

As Farming 4.0 becomes increasingly important, and Data Management and Data exchange interfaces 

between systems are now facing the same challenges as the interoperability of ISOBUS previously, 
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and even more, AEF is intensifying the cooperation with other industry groups such as AgGateway. 

AgGateway (http://aggatewayglobal.net) is the recognized international source for enabling the use 

of information and communication technologies for Agriculture. Using AgGateway standards 

globally reduces the chance that conflicting standards will be developed and implemented in other 

regions. In locations where conflicting eBusiness standards already exist, this plan will provide a 

good opportunity to collaboratively resolve those differences. 

AEF and AgGateway cooperate together in the area of FMIS (PT09) and Data Exchange between the 

mobile agricultural equipment and the FMIS system or software service providers. Considering the 

complete Farming 4.0 landscape, both organizations are active in standards and guidelines, however 

each in their different areas of expertise and knowledge. Figure 7 illustrates the landscape of Farming 

4.0 and the interaction areas of both organizations. In the overlapping (grey) area both organizations 

work together in their Project Teams to align the development and acceptance of data exchanges 

standards. 

4.2 CEMA / EU cooperation 

Also in line with EU projects, compliancy and regulations, a closer cooperation with CEMA 

(http://www.cema-agri.org/) has started as well to address issues jointly at EU level. As examples; 

jointly address the upcoming IoT challenges, Network coverage in Rural areas necessary on farms, 

RMI regulations or for instance Functional Safety aspects. Although AEF focuses primarily on 

electronics for machines and equipment in the field, it’s interfaces to the outside world and beyond 

are a different playground. International cooperation is crucial to get this next step to succeed. As can 

be seen in Figure 8, AEF is now well positioned and known in the Farming / Agrifood vertical 

domain, and is an established and considered partner when discussing horizontal domain 

standardization requirements such as Telecom and Communication standards to be considered for the 

Agrifood domain. 

 

5. Conclusion 

The end-customers, i.e. the farmers and contractors, expect a seamless connectivity of implements 

and tractors, now and in the future. And of all systems and data, both in the field on his machines as 

well as to other software and services. Seamless connectivity can only be reached by industry 

cooperation and by acceptance and implementation of Industry Standards for communication and 

data exchange. An ‘open’ mind to connectivity with competitors and suppliers of Farm Management 

Software solutions and other Decision Management services is therefore a must for all companies 

and equipment manufacturers. 

AEF is the Ag Industry body that has taken the lead in these activities, and is also seen and recognized 

now as the International body to cooperate and collaborate with in the Farming/Agrifood domain. 
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Figure 1 - Typical standard ISOBUS system  

 

 

 

Figure 2 - AEF Growth over the past 8 years 

 

 

 

  



27th Club of Bologna Members’ Meeting Session 2 – KNR 2.1 Hanover, 12-13 November 2017 

 

9 

 

Figure 3 - AEF Organization 

 

 

 

Figure 4 - AEF Certified Label 
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Figure 5 - AEF Database Compatibility check 
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Figure 6 -  Plugfest Bologna 
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Figure 7 -  AEF and AgGateway interaction and cooperation 

 

 

 

Figure 8 -  AEF positioned in Farming Domain 

 


