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Abstracl. We study a mulli-server mulli-quene system which is
intended to meodel a local area network with slotted ring
pratocol. Two special cases of the model are .nnalywd und the
resulis are used W motivate an w mean

1. Introduction

The following queuving system generalizes earlier
proposals for modelling a local area network with
slotted ring protocol. Consider ¢ equidistant slots
(servers) moving with constant speed along a
closed track, The time needed by a slot to make a

comy round trip along the track is denoted by

quene lenpths in the peneral model,

Keywords, Multi-server multi-queue system, slotied ring net-
work, loval area network, queue length, approximations,
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7. Al fixed positions along the track are i stations
(queues) numbered 1, 2,..., n, al which packets
(customers) arrive in bawhes. The arrival of
baitches at staton 7 is governed by a Poisson
process with intensity A,. The sizes of the batches
arriving at station i constitule a sequence of mutu-
ally independent and identically distributed ran-
dom variables with finite means and variances;
the batch sizes are also independent of the batch
arrival processes. We let 4, denote the generic
number of packets thal arrive al slation i in an
interval of time of length /¢ (the time between
the passages of two consecutive slots at a particu-
lar station). Defining #,(z)= E(z™), |z| =1,
where B, denotes the size of a generic batch arriv-
ing at station i, and .7, (z) = E(z"), |z| = 1,itis
easy to see that

(2)=exp(—(Ar/e)(1-@(2))).  (11)
By a; s.nd o we denote the mean and variance,

cation :._'psm and lm!'l'L |Iu=cny
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p ly, of the ber of packets that arrive
at station § in an interval of tune of length 7/¢c.
Clearly,

o= (1) = (Ar/c) B/ (1) (1.2)

and

ol =at!(1) + o, a}
=(Aaffc)(gi"(l)*'g’;(]))s (}'3)

and both a, and o are finite by our assumption
that the mean and variance of a batch size are
[inite.

Each station has infinite capacity for storing
packets. The packets are released by the stations
according to the following mechanism. Any sta-
tion thal has at least one packel in slore wails
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What is automated driving?

Available,
Mercedes S class
Limited scope

Massive worldwide
R&D

Decades away

Full automation = 8 unle_ss on
SR === dedicated
s my .
‘v = i Infrastructure or
dx

driving very slowly
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Automated Vehicle System, Graham

Market Introduction (SAE Levels), Median, IQR
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S. Underwood Institute for Advanced Vehicle Systems
University of Michigan — Dearborm
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Potential impacts

OURAIM

ZERO ACCIDENTS

-

Non connected
Large penetration
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The congestion assistant

» Detects downstream congestion

= Visual and auditive warning starting
at 5 km before congestion

« Active gas pedal at 1,5 km to
smoothly slow down

« Takes over longitudinal driving task
during congestion

FILE over
1.0 km
00:35 min
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Impacts on driving behaviour

Motorway scenario with congestion
Impacts on driving behaviour
Acceptance
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Effects on mean speed
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Effects on time headway
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ITS Modeller
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Longitudinaal bestuurdersmodel

Af v r- (Vref _V)

a‘ref_d :Cd'(d(t_tr)_dref )+Cv_p Viel p(t t) _pp Vel pp(t tr)

2
d,=C +C,-V+C, -V

13 November 2009
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Study area: merging area A12 motorway,
Woerden, the Netherlands
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Calibratie
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Model file assistent

Actief daal Vi -V’
ctief gaspedaal: q =
ac 2-X
Stop & Go
dst :do +tst -V
Ay , = Iy '(Vint _V)
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Resultaten
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Resultaten-2

Travel time (min) Delay (min)  Delay reduction
Free flow (110
km/h) 3.4 - -
Reference 5.7 2.3 -
500 m / 0.8 s (10%) 5.0 1.6 30%
500 m / 0.8 s (50%) 4.3 0.9 60%
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Challenges

Closing the
circle
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Lessons from Erik

= Always careful, precise
 Straight feedback

e Committment

 Humor

= Heen en weer blocnote

= Right drink at the right time
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