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Max Data Max Data

Data type To satisfy End-to-end transmission gla;: To satisfy End-to-end transmission glazl:
requirement  latency count (B) requirement  latency count ®)
(#s) (time) (#5) (time)
ezl NO 753 4 46 Yes 103 4 46
control
Foizzle NO 1368 333 46 Yes 58.69 333 46
control
Sensor stream Yes 166 7989 350 Yes 167 7989 350
Multimedia Yes 251 3993 350 Yes 251 3993 350
Best-effort Yes 423 2830 1500 Yes 423 2830 1500

X 7-3. geFst 7] AlzEe A AljbE WAYSE 525 e SF

Cycle
- o # of
T me # of aperiodic Max Average
i | requirement |Success rate
control data occurred Latency Latency
satisfaction

1ms 93.7% 139us 66.5 us
3ms 24 23 95.8% 13318 61.5/
5ms 30 28 93.3% 1455 67.9/5
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Abstract
Improvement of Ethernet AVB
Queuing Mechanism to Guarantee
Real—Time Transmission of
Autonomous Vehicle’s Control Data
Hanbhin Ryu
Graduate School of Convergence

Science and Technology. Seoul National University

Autonomous vehicle requires a large number of sensors to
recognize surrounding environment and vehicle’s position. This
situation leads to congested condition caused by multiple type of
data from vehicle. Therefore, autonomous vehicle needs next
generation network to guarantee real—time transmission Iin
congestion condition. Ethernet has emerged as next generation
in—vehicle backbone network, various research is especially
proceed to establish Audio Video Bridging (AVB) standard which
guarantee real—time transmission of streaming data as an
automotive Ethernet standard. This thesis analysis and describe
technical mechanism of sub— standard which configure Ethernet
AVB. And thesis also analysis various research of adopting
Ethernet AVB on general vehicle to guarantee real—time
transmission of in—vehicle data. In this thesis, we define two
problem which can occur when adopt current Ethernet AVB on
autonomous vehicle which is next generation type of vehicle.

First, transmission mechanism of current researched Ethernet
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AVB has limitation to transmit control data which generated
periodically or aperiodically at autonomous vehicle in real—time.
Second, lower priority frame can make higher priority frame's
transmission delay or failure because of non—preemptive
scheduling policy of Ethernet AVB. To solve these problems,
thesis proposes the priority based multi scheduling form queuing
mechanism to guarantee real—time transmission of control data
of autonomous vehicle that generated periodically or
aperiodically. We also propose guard—band to extend static
segment for preventing failure of transmitting pre—defined
control data in static segment. At last, we verify the proposed
mechanism can satisfying real—time transmission of control data
which send message between node to node in autonomous

vehicle by comparing with legacy Ethernet AVB mechanism.

Keywords : Ethernet switch; Ethernet AVB,; In—vehicle network

Queuing mechanism; Real—time transmission
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