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Open to new technologies: the dynamic HMI generation
Development project at BMW Car IT GmbH integrates plug-in services into existing user interfaces
Munich. Electronics are behind virtually all automotive innovations today. In particular, infotainment and assistance systems are seeing steady growth: radio, navigation, telephone, voice dialogue, TV and MP3 systems, and even parking assistants and lane departure warning systems, have been a familiar feature in vehicles for some time now. On BMW’s premium vehicles, all systems that allow user input are operated via a typical “automotive HMI” (Human Machine Interface). This vehicle-optimised control and operation system will in future allow infotainment services to be integrated into the interface which have not even been developed at the time the vehicle is delivered to the customer. This will make it possible to rectify the growing discrepancy between long vehicle lifecycles and the very short innovation cycles of consumer electronics applications. Model-based HMI development in the BMW Group takes into account this dynamic aspect by opening up the vehicle for “dynamic plug-in services” in the form of new mobile devices, online applications or software downloads. In the future, the customer will be able to operate these services quickly, simply and in individually adapted (vehicle-specific) form. In BMW Group products, this “vehicle-specific” aspect means that the services can be used intuitively and without causing distraction, and that they are ergonomically optimised. Benefits for the customer include not only the convenience factor of being able to use new devices as they come onto the market but also enhanced safety and legal compliance.

Flexibility through semantic information
Dynamic configurability of the various control functions and information displays is achieved by integrating into the plug-in services a semantic description of the relevant user interaction. Typical automotive graphic user interface elements can then be created using generating rules. Use of “semantic web” concepts ensures clear terminology for the HMI description of the service and its operating requirements. The HMI description of the service provides detailed information about the type of service and about control and display aspects. It is not necessary for the author to know in what concrete user interface in what vehicle model (and thus on what head unit) this information will be implemented. For example, the term “audio player service” can be used to identify any music player, whereupon the HMI will generate control buttons for the relevant user operations such as “play”, “stop” and “pause”. The description of the user interaction only needs to be generated once and can then be used for any vehicle model. 

Another advantage of semantic information is that it allows interaction between services which have had no previous knowledge of each other. All they need to know is what type of service they can interact with. For example, if a location-based search service identifies itself as a provider of geographical addresses, the user will then be able to transfer the search results, i.e. address details, straight to the navigation system as a destination address at the press of a button. If the service also provides telephone numbers, these are automatically transferred to the telephone service. In this way the dynamic HMI allows the user to combine any number of services in a wide variety of ways, even if the services in question did not even exist at the time the vehicle was built.
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