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DISTRIBUTED PROCESSING OF MACHINE LEARNING IN IOT

Light vehicles contains an abundance of
.ECU’stoday, eachresponsible of a well-de-

fined component in the overall architec--

ture of the vehicle. One example is the
camera ECU which serves as the interface

towards the out facing camera which is
observing the environment ahead of the
vehicle. The ECU is tasked with interpret-
ing the scenario ahead of the vehicle, such

- as detecting actors in the environment.
The trend has shifted in the recent years
where the premium segment moved to- .
wards centralized processing, implement-
ing more powerful processing capabilities
shared between multiple applications. The
hardware resources for central compute
is expensive which in turn results in low-
er end segments not being able to utilize

The automotive use-case for VEDLIOT as-
sumes an open road with a pedestrian wand
possibly other objects. The data has been
collected and labelled for all the combina-
_ tions as described above. Data for ten runs -
per combination results in a total of 290
- data sets with continuous images. The im-

ages make up the learning, test and verifi- =~

cation data.

The labelling strategy used to create labels
for the data sets was to claSS|fy one

of two conditions:

e Pedestrian on the road

* No pedestrian on the road

The classification will lead to an input to

the AEB decision algorithm of stopping the
vehicle to prevent a collision. |

- U.RECS far edge server in test car environment

some safety related applications. The aim
for the automotive Al use case is to eval-

~ uate how the Al can be take advantage of

multiple combinations of hardware’s by
distributing the machine learning model.
Some of those resources may be outside of
the vehicle, such asin the upcoming 5G NR

base stations. The work includes an effort -

to understand the Feasibility of distribut-
ing the model inside as well as outside the

vehicle whilst maintaining the integrity of
the Function. -
' The automotive use-case is based on an

existing vehicle safety feature known as
Pedestrian Automatic Emergency braking
(Pedestrian AEB). This functionality is de-

scribed by, for example, the Euro NCAP-

organization in.

~ Data variations

e Target type
Pedestrian, Other object (trash bin), No target

« Target longitudinal distance

Every 1m over 1 to 100m (handled by continuous

sampling of pictures duringeach drive)

- Target lateral distance
1,1.5,2,2.5,3m |

» Target attitude
Moving towards, Moving away, Crossing

~ « Background type

Tarmac, Grass

« Illumination
Sunlight, Cloudy, Rain
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Sensor data will, in future“ systems, be
used by multiple, physically separated
applications. To ease the optimisation of

_~data transfer and computational capa-
bility requirements, at each application
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node, we identified distributed process-

ing of applications as a possible solution.
This also applies to the learning of Al-
based systems, where distributed pro-
cessing resources are interconnected
between far edge servers inside the car

- towards highly scalable cloud servers.

Lowest Latency |
Computing Driven

Far Edge Computing

u.RECS

lear Edge Computing

RECS|Box & 8 RECS|Box

Cloud Computing

T;D

Central

m== | Ocal unit

== Distributed

~In the VEDLIOT project, we have select-

ed to use the RECS hardware platform:
One u.RECS far edge server, placed in
the car and one t.RECS placed in the base
station. u.RECS contains a SMARC mod-

~ ule, compatible with the existing cam-

era processing device, and a Jetson NX,

which equals the central computer (ECU)

available in cars today. It also supports
a 5G modem, for the communication to

other objects and
off the path

Ehe base station, through the mPCle in-

terface.

- The t.RECS hardware platform for far

edge computing will be used as the back-

~ endofthebasestation. It will receive and

handle information from the agentin the
proximate area. The information will be_
processed by the compute machine and

- khe result will be transferred back to the

agent.

Possible pedestnan pOS|I:|on and movements relative to the ego vehlcle |

~moving awayon the grass
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