
 

Automated driving in convoy: A flexibility
boost for bus transport

April 24 2023, by Monika Landgraf

  
 

  

Electronically networked traffic: With platooning, bus convoys can be connected
or split up as needed. Credit: ITIV, KIT

Experts believe that automated driving makes particular sense in public
transport—both ecologically and economically. The shortage of drivers,
which has been lamented frequently, further reinforces this trend.
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Researchers at Karlsruhe Institute of Technology (KIT) are therefore
developing—in cooperation with SWM, the Munich public utility
company, and the vehicle manufacturer EBUSCO—electric buses for
regular service in Munich that automatically follow a lead vehicle. The
first prototypes of this concept, known as "platooning", are already in
operation.

"Conventional articulated buses or buses with passenger trailers require
too much energy and cannot be used flexibly enough when it comes to
responding to highly fluctuating passenger numbers," says Professor Eric
Sax, head of the Institute for Information Processing Technology (ITIV)
at KIT.

The solution is called "platooning": Several vehicles, which are
controlled electronically, follow each other at short distances. These
platoons can be adapted as required to meet specific traffic needs. "With
platooning, a driver is required for the lead vehicle only, with all others
following automatically," Eric Sax explains.

Cost-effective and efficient electrification of bus
transport

The units of the platoon are not connected physically, but via
information technology. The "electronic tow bar" allows easy decoupling
so that the bus platoons can be split and reconnected without further ado.

"Platooning is an optimum way to adapt bus operation to the
demand—depending on the time of day or route—especially in the
urban hinterland," says Nicole Kechler of ITIV.

Besides flexibility, there are other benefits for urban bus operators: "One-
size-fits-all buses and vehicle standards make the development,
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production, and operation of buses more efficient. Thus, the entire
process of electrifying urban bus services becomes much less expensive.
Moreover, automated steering, deceleration, and acceleration allow for a
much easier implementation in electric vehicles than in their diesel
counterparts," Eric Sax adds.

Safety is ensured by a multitude of sensors

The final goal is to replace all buses in Munich by electrically powered
vehicles. Until then, there are still some technical challenges to be
mastered: "For example, the distance between the buses must not be too
great so that no other vehicles can slip in between. And the system must
detect any pedestrians that step between the buses," Eric Sax says.

"We further have to consider the impact of ice, dust, and snow." Safety
is ensured by sensors: lidar, radar, and camera systems monitor distances
and clearances. Vehicle data such as its position, steering angle, and
speed are transmitted by radio to each following vehicle. "If, for
example, the bus at front brakes, the following vehicle detects this action
both by an airborne signal and by the brake lights flashing up."

Researchers aim to put bus platoons on the road by
mid-decade

"We started out with creating the concepts for platooning city buses and
then developed the corresponding algorithms for their automation," says
Nicole Kechler. These algorithms will then be used in a bus prototype
realized by KIT researchers in cooperation with SWM and the Dutch
electric bus manufacturer EBUSCO. It will be tested next year on the
test field for electrified and autonomous vehicles in local public
transport located in the north of the Bavarian capital.
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"Our goal is to have the new vehicles running in normal operation on the
road by the middle of the decade."
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