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X-by-wire systems:

Drive by wire, DbW, by-wire, steer-by-wire, fly-by-wire or x-by-wire technology in the
automotive or aviation industry is the use of electrical or electro-mechanical systems for
performing vehicle functions traditionally achieved by mechanical linkages. This technology
replaces the traditional mechanical control systems with electronic control systems using
electromechanical actuators and human—machine interfaces such as pedal and steering feel
emulators. Components such as the steering column, intermediate shafts, pumps, hoses, belts,
coolers and vacuum servos and master cylinders are eliminated from the vehicle. This is
similar to the fly-by-wire systems used widely in the aviation industry.

Uses in passenger cars:
Throttle by wire
Main article: Electronic throttle control

This system helps accomplish vehicle propulsion by means of an electronic throttle without
any cables from the accelerator pedal to the throttle valve of the engine. In electric vehicles,
this system controls the electric motors by sensing the accelerator pedal input and sending
commands to the power inverter modules.

Brake by wire
Main article: Brake by wire

A pure brake by wire system would eliminate the need for hydraulics completely by using
motors to actuate calipers, in comparison to the currently existing technology where the
system is designed to provide braking effort by building hydraulic pressure in the brake lines.

Shift by wire
Main article: Shift by wire

The direction of motion of the vehicle (Forward, Reverse) is set by commanding the actuators
inside the transmission through electronic commands based on the current input from the
driver (Park, Reverse, Neutral or Drive).

Steer by wire



Not to be confused with Electric Power Steering.

European Commissioner Giinther Oettinger trying Uniti steer-by-wire system at the 2016
CeBit Edition.

A car equipped with a steer-by-wire system is able to steer without a steering column.[4] The
control of the wheels' direction will be established through electric motors which are actuated
by ECUs monitoring the steering wheel inputs from the driver.

The first production vehicle to implement this was the Infiniti Q50,[5] but after negative
comments they retrofitted the traditional hydraulic steering.[6] Its implementation in road
vehicles is limited by concerns over reliability although it has been demonstrated in several
concept vehicles such as ThyssenKrupp Presta Steering's Mercedes-Benz Unimog, General
Motors' Hy-wire and Sequel, Saabs Prometheus and the Mazda Ryuga. A rear wheel SbW
system by Delphi called Quadrasteer is used on some pickup trucks but has had limited
commercial success.

On the 2020 24 Hours of Niirburgring, a Porsche Cayman GT4 equipped with a steer-by-wire
system from Schaeffler Paravan Technologie finished the race in 2nd place on its class (29th
overall). On the 2021 race, a Mercedes-AMG GT3 using the same system finished 16th
overall.[7][8]

Park by wire
Main article: Park by wire
Not to be confused with Parking brake.

The parking pawl in a traditional automatic transmission has a mechanical link to the gear
lever and locks the transmission in the park position when the vehicle is set in Park. A park
by wire system uses electronic commands to actuate the parking pawl by a motor when the
driver puts the vehicle in park.

Safety critical systems

Failures in electronic control units used to implement these drive by wire functionalists can
lead to potential hazardous situations where the driver's ability to control the vehicle will
depend on the vehicle operating scenario. For example, unintended acceleration, loss of
braking, unintended steering, shift in the wrong direction and unintended roll away are some
of the known hazards. Implementing drive by wire systems requires extensive testing and
validation as is the case when any new technology is introduced.



Recently it has been demonstrated that some of these systems are susceptible to hacking,
allowing for external control of the vehicle. While generally such hack demonstrations like
remote activation of the horn or windshield wipers/washers fall into the "annoying or
amusing" category, other hacks involving the accelerator, brakes, and transmission have
much more serious security and safety implications.



