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ABSTRACT: In this paper, current situation and innovation analysis and future development trend of
automotive control system is discussed. Automotive radar has been visited from first efforts in this direction to
future systems. The future of fossil and alternative fuels used in automotive industry, reuse of automotive
software, from cloned variants to managed software product lines, variability identification and representation
for automotive Simulink models, definition of information driven greenfield approach to future electrical and
electronic architecture framework for automotive systems and safety have been dealt with. Experience in the
development of 1ISO 11783 compliant agricultural systems has been shared. Safety driven development and ISO
26262 are included. C-ITS and security discussion has been introduced to cooperative intelligent transportation
systems, in-vehicle networks and security, security for V2X, intelligent transportation system infrastructure and
software challenges are dealt with. The article ends with the discussion of future trends in electric vehicles
enabled by internet connectivity, solar and battery technology and the state-of-the-art, future trends and
challenges in designing modern autonomous vehicles.
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l. INTRODUCTION

Electronic, especially the dynamic control system (CS) in automobile is gathering momentum.
Electronic Stability Control (ESC) is an active safety and the key executive layer of intelligent driving system.
Vehicle state parameters are the basis of ESC control and have a direct impact on the intervention effect of ESC
related functions. The ESC dynamic CS helps understanding the functional modules of the dynamic CS,
including the information interface module, the parameter estimation module, the functional logic module, the
functional coordination module, the pressure control module and the functional safety module. These deals with
basic control principle, control target object, and studies its vehicle yaw rate algorithm. The greater the yaw
moment is, the earlier the ESC dynamic CS intervenes to protect vehicle safety. Based on big data, it analyzes
the ESC loading rate, and uses chart analysis method to understand the rising of ESC loading rate and the
analysis of vehicle yaw steering wheel angle and speed. The ESC CS of automobile has connected the steering,
braking and power systems together. It has been proved to be one of the main active safety technologies to
effectively reduce automobile traffic accidents. It is of great significance to carry out the research and evaluation
of ESC CS.

1. FUTURE TECHNOLOGY TRENDS

The automotive industry is evolving in many ways in response to technological development and
consumer behavior. Most are in the realm of safety, but some are pure convenience. Typically, innovative
features from the manufacturers are offered on higher-end cars as options and eventually trickle down to less
expensive vehicles as cost declines, awareness increases and demand grows. The Automotive industry is a wide
range of companies and organizations involved in the design, development, manufacturing, marketing, and
selling of motor vehicles. The automotive industry does not include industries dedicated to the maintenance of
automobiles following delivery to the end-user, such as automobile repair shops and motor fuel filling stations.
The word ‘automotive’ is from the Greek autos (self), and Latin motivus (of motion) to refer to any form of self-
powered vehicle. In a broader sense, all repair and fuel stations also come under automotive industry. All sellers,
marketers and manufacturers are also included in automotive industry. As automobile is anything that moves on
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its own on roads, all motorcycles get included in the umbrella term and also the scooters and mopeds that have
their own engine and run on two wheels. Even a three wheeler is referred to as an ‘auto’. Foresight analysis for
the next few decades would mean an automotive innovation is sophisticated consumers, intelligent vehicle,
dynamic operation, integrated business, and ecosystem. For a new vehicle, major design criteria are fuel
consumption, vehicle safety, crashworthiness, durability, ride comfort, handling behaviors, ergonomics,
aerodynamics and noise, vibration and harshness (NVH) concepts. The competitive nature of automotive
industry forces original equipment manufacturers (OEMs) to make critical decisions among these design
parameters. The trend is to build lighter and more energy efficient vehicles. Lightweight materials are one of the
foremost research topics in automotive engineering. Autonomous vehicle technology aims to minimize traffic
accidents and to reduce energy consumption and air pollution. Yet another important topic in automotive
engineering is noise, vibration and harshness (NVH). The mechanism of noise and vibration is the same in the
way that both of them occur through oscillatory motions. In vehicles, the sources and potential solutions are
very similar for interior and exterior noise. Exterior noise problems, such as pass-by-noise and traffic noise are
regulated due to legislation. On the other hand, interior noise quality and comfort come into question mainly due
to customer expectations and competition among OEMs. The new trends in automotive electronics, such as
autonomous vehicle technology, human machine interaction, vehicle networks and automotive security require
an entirely different system architecture and development process than are pursued today for OEMs. In the next
decade, only the OEMs that are innovating in electric and autonomous vehicle technologies will be the global
leaders of the automotive industry. Technology trends include: 1) More Intelligent driver assistance systems
such as safety functions, comfort functions, traffic efficiency improvement and environmental effect reduction;
2) Body technology determined by the used materials with competition between multi-materials, steel, and
carbon fibers; 3) Chassis technology improved by integrated vehicle dynamics control, active suspension
components and material application; 4) Drive trains converted into hybrid-drives with intelligent solutions on
the horizon for these hybrid gearboxes, but also for four-wheel drive systems; 5) Electronic control focusing on
central control modules, the mobile phone for quite new applications and inventions for car lighting. Based on
the studies conducted by international oil companies and independent energy organizations, it is predicted that
oil reserves will be depleted in near future. Paris Agreement aims to reduce fossil fuels and oil use in order to
reduce air pollution. Studies are being carried out on how to meet energy needs for the areas such as electricity,
heat and transportation by renewable energy sources. Alternative fuels are likely to be used in future vehicles.
Kyoto Protocol and the Paris Agreement are likely to reduce harmful emissions to the environment. Hybrid
vehicles work with internal combustion engines and need petroleum. Electric vehicles have problems due of
battery for long range use. LPG, CNG, methanol, ethanol and biodiesel fuels are used as an alternative fuel in
internal combustion engines. Resource diversity should be given due consideration.

1.  AUTOMOTIVE SOFTWARE REUSE, E/E ARCHITECTURE AND SAFETY
AND C-ITS AND SECURITY
Software reuse, electrical and electronic architecture and safety and C-ITS and security are modern
topics of automotive industry.

1IV. CONCLUSION
This paper has dealt with current and future trends in automotive industry. The readers’ are drawn to
the following compendium of references.
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