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Abstract— In this paper we give an overview of current 

approaches in the development of digital cluster units with rich 

graphical interface. Given that most of the presented approaches 

are closed source, proprietary and dedicated to a unique target 

environment, we discuss possibilities of utilization of open source 

technologies for cluster graphics development purposes. We give 

results of an experiment of cluster application developed using 

HTML5/WebGL technologies. Finally, we contrast different 

approaches with regard to the development time, scalability, 

portability, as well as the functional scope and show that 

utilization of HTML5 can be a viable route for future research. 
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I.  INTRODUCTION 

In the new generation of cars there is an increasingly 
noticeable trend to replace traditional, electromechanical 
instrument panels with digital clusters with rich graphical 
interface. According to a report from IHS Automotive, 
Automotive User Interfaces 2014, research shows that 70% of 
cars will be delivered with digital instrument clusters [1]. 
Modernization of digital instrument clusters requires powerful 
hardware and software solutions that can support high–level 
application environment and rich graphics, so there is the 
question why car manufacturers are seeking this upgrade. 
Some of the reasons are: reusability – using the same 
hardware on multiple lines of cars but with different graphic 
solutions; simplicity – reducing driver distraction by 
displaying only the informations that driver wants; scalability 
– adding new functionality simply just by changing the 
software rather than adding new physical components; 
attractiveness – enhancing the appeal of a vehicle with 
interesting and modern graphic interface. 

Transition to digital Human Machine Interface (HMI) 
carries certain challenges that are put in front of car 
manufacturers. Among the most significant challenges are: 
finding the right combination of design–cost–performance and 
reducing development time which includes the simplification 
of the development process, and selection of appropriate tools. 
This paper shows several approaches and interface design 
tools for a smooth development flow of automotive cluster 
graphics with a special focus on using HTML5/WebGL 
technologies. 

In chapter 2, we give the overview of the existing cluster 
solutions and tools for their implementation. In chapter 3 we 
present the development of a cluster application utilizing 

 HTML5. Chapter 4 gives the discussion and basic 
comparison between current approaches for cluster application 
development and HTML5-based approach. Chapter 5 gives 
conclusions and directions for future work. 

II. CURRENT CLUSTER DEVELOPMENT APPROACHES 

The development flow of automotive instrument clusters is 
still an evolving area. Depending on what kind of graphics 
technology is used this process uses different methodologies 
and is split into several steps. It usually starts with graphic 
design of the desired solution and description of supported 
functionalities. From this point there are two different 
development paths [2]: 

 Manual/Semi-Automated HMI Design Flow – 
graphical elements are handed over to the 
software developers who work on the 
implementation of the solution’s logic usually 
using programming languages like C or C++; this 
approach allows optimization of the available 
resources and is a good solution for systems with 
simple graphics or that have tight cost or memory 
constraints; 

 Integrated HMI Design Flow – on the market 
there are several integrated user interface (UI) 
design tools that streamline development process 
and remove the necessity for hand-written 
specific code; those products usually offers 
graphical UI to define the look and functionality 
of the instrument cluster’s HMI and does not 
require high programming skills. 

Today’s leading industrial cluster software providers offer 
many integrated interface design tools such as Crank 
Software’s Storyboard Suite [3], Elektrobit’s EB GUIDE [4], 
DiSTI Corporation’s GL Studio [5] and Rightware’s Kanzi UI 
software [6]. Storyboard Suite consists of two modules: 
graphical UI builder called Storyboard Designer and a target 
runtime called Storyboard Engine which form an automotive 
GUI development solutions for resource-constrained devices. 
It decreases development time because the UI designers and 
developers work in parallel as opposed to iteratively. 
Elektrobit’s EB GUIDE is all-in-one tool for specifications, 
modeling, prototyping, and mass production of HMIs for 
automotive clusters whit 3D graphics, effects and animations. 
DiSTI Corporation’s GL Studio is a UI development software 
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who delivers high fidelity, feature-rich 2D and 3D graphical 
interfaces through a WYSIWYG (what you see is what you 
get) environment, alleviating the need to write cumbersome 
low-level graphic code. Rightware Kanzi software consists of 
Kanzi Studio with support for 2D and 3D assets from leading 
design tools which help designers to rapidly prototype UI 
without any programming skills, and Kanzi Engine – runtime 
engine that runs on target platform with UI Framework which 
reduces required amount of code by up to 80%. 

Considering that all of the above mentioned tools are under 
proprietary commercial license, raises the question how open 
source technologies can participate in development of similar 
solutions. 

III. CLUSTER APPLICATION IN HTML5 

In this chapter we present the development of a cluster 

application utilizing HTML5. HTML5 is a group of non-

proprietary standards for delivering content and functionality 

to all types of devices including digital cluster units. It 

includes HTML5 standard itself, plus ancillary standards and 

technologies such as CSS3 (Cascading Style Sheets), the 

JavaScript scripting language and associated standards, such 

as AJAX (Asynchronous JavaScript and XML) and JSON 

(JavaScript Object Notation). 
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Fig.1 Software architecture 

The proposed architecture consists of a chromium-based 
browser as a web runtime environment, which runs on top of 
GENIVI-based middleware [7]. Browser supports WebGL 
(Web Graphics Library) which provides JS API for rendering 
interactive 3D and 2D computer graphics. Vehicle API is 
software component that is responsible for making vehicle 
data accessible in JavaScript application. Graphics 3D 
framework includes Three.js library [8], a cross-browser 
JavaScript library used for creating and displaying animated 
3D computer graphics in web browsers without relying on 
proprietary browser plugins. This is possible thanks to the 
advent of WebGL. 

In Fig. 2 we present implementation example of our cluster 
application developed using HTML5/WebGL technologies. 
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Fig.2 Cluster application 

 

In basic scene it shows vehicle information, such as 
current speed, fuel info, tachometer, temperature, mileage with 
some additional information such as time, outside temperature, 
driver profile indicator etc. 

IV. DISCUSSION AND COMPARISON 

In Table I. we give a comparison of the mentioned 
approaches in making of automotive cluster applications based 
on nine criteria important for graphic development tools, on a 
scale from 1 to 5. Based on the average score, we can 
conclude that HTML5 appears to be delivering on its promise. 

TABLE I. 

 

In the final version of this paper we will give detail score 
breakdown. 

V. CONCLUSION 

In this paper we have presented various approaches for 
cluster application development with emphasis on the use of 
open source technologies. Our example application shows that 
using HTML5 can be a feasible path for development of 
cluster applications, and automotive applications generally, at 
reasonable cost. Our future work will be focused on 
performance and resource optimization and connection with 
similar IDEs. 
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Scale(1-5) Different Approaches 

Criteria Manual Integrated HMTL5 

Understandability 5 4 4 

Documentation 4 3 5 

Learnability 3 4 4 

Licensing 4 1 5 

Portability 4 4 4 

Supportability 4 3 4 

3D support 4 5 5 

3rd party application support 4 5 5 

Resource consumption 5 4 3 

Average score 4.1 3.6 4.3 
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