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Abstract: The present paper describes the process of serving transport flow in the

terminals. The model can be used for process optimization.
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Introduction

The outage of the transport flows has a major place in the analysis of the process in ports.
The incoming flow of vehicles, which have to be serviced (load or unload) in terminal is
presented in this model.

On the incoming of vehicles in transport terminal there is a succession of operations,

characteristic with technological times. Their continuance is influenced by many factors such

as:

Entering of the vehicles;

Control of documents and goods;

Position of the vehicles for load or unload;

Load or unload of the vehicles with truck (carrier);
Preparation of the primary documentation;
Control operation;

Exiting of the vehicles.

Using the order of technological operation, we can define all of the servicing

continuance of vehicles in port terminal — T.

T= ten + t(:onl + tmVl + tl(u) + tmv2 + t(:or12 + tex 5 h (1)
ten — time for passing of vehicles through terminal entrance;
teon1 — time for execution of controlling operation;
tmy1 — time for motion of vehicles in terminal and positioning for load or unload;
tmv2 — time for motion of vehicles to control point exit;
teon2 — time for execution of the controlling operation of the vehicles and goods before
exiting the terminal;
tiw) — time for load or unload of vehicles;
tex — time for passing of vehicles through terminal exit.

47



Many factors like technical equipment of terminal, control and coordination of each
ports activity, using information system, competence of personal, meteorological circum-
stances have influence on the continuance of these times. This define probable characteristic
of the servicing continuance of vehicles in port terminal - T.

2 A GN-model

The generalized net model [1, 2, 3] constructed in Figure 1 describes the process of serving
transport flow in the ports.
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Figure 1: A GN-Model of the process of serving transport flow in the ports

Sequentially, ao-tokens enter the net through place L; in some time-moments. These
moments will be determined stochastically, when the model is simulated, or they will
correspond to real events, when the GN is used for observation of real processes. These
tokens have initial characteristic “vehicle i’,i=1, 2, ..., n.

The net initially can contain the following tokens:

e oy-token with characteristic “vehicles for leading and discharge in front of the
port” in place La;

e op-token with characteristic “vehicles waiting for passing the input control” in
place Lg;

e as-token with characteristic “vehicles waiting for document control” in place Lo;

e oyu-token with characteristic “vehicles waiting for leading and discharge” in place
L

For brevity, we shall use the notation o-tokens instead of ay-tokens, where j is
numeration of the respective tokens.

3 The Generalized Net in Action

The Generalized Net contains the following set of transitions:
A={ 2\, 2o, 23, Z4},

where the following transitions represent:
e 7; - coming the vehicles on parking;
e 7,— process of the passing;
e /3 —process of the control of the documents;
o 7, - the processes of leading and discharge.
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The transitions have the following forms.

Zy=<{L, Ls, L3}, {L», L3, L}, R1, v (L1, Lg, L3)>

where
. L, Ly Ly
1 Ly | false false true
Lg | false false true °’
Ly | Wyy Wys false
and
o W4, = “There is a vacant place in the parking lot”;
o Wyz=—=Win

The a—tokens, entering place L, do not obtain new characteristics.

Z, =<{Ls, L}, {Ls, L6}, Ro, v (L2, Le)>.
where
|Ls L
Ly | false true ,
Le | Wes false
and Wes= “The vehicle is passed the procedure”;

Ry, =

The tokens, entering place Ls do not obtain new characteristics.

Z3=<{Ls, Lo}, {L7, Lg, Lo, L0}, R3, v (Ls, L19)>

where
L Ly L
R3 -
Ls | false false true
Ly |Woq7 Wog false ’
Lio | false false true
and
o Wy 5= “The vehicles passed the control of the documents”;
o Wog==Wy,

The tokens, entering place Ls do not obtain new characteristics.

Z4y=<{L7, L1}, {L10, L11}, R4, v (L7, L11)>
where
| Lo Lp
L, | false true ,
Lyy | M0 false

and Wiy 10= “The vehicle is passed the procedure”.

Ry =

The tokens, entering place L;onot obtain characteristics “full vehicle/empty vehicle”.
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Conclusion

The Generalized Net model described here is a possible model for the process of serving
transport flow in the ports. Most of the model parameters can also be regarded as
characteristics of tokens from an additional contour, thus achieving optimization with respect
to our given aim. Statistical information would need to be collected in order to monitor the
development of the process.

References

[1]
(2]
[3]
[4]

[5]

Atanassov K., Generalized index matrices. - Compt. Rend. de l'’Academie Bulgare des
Sciences, Vol.40, 1987, No 11, 15-18.

Atanassov, K. Generalized nets, World Scientific, Singapore, New Jersey, London
1991.

Atanassov, K. On Generalized Nets Theory, “Prof. M. Drinov’Academic Publishing
House, Sofia, 2007.

Sotirov S., V. Bobev Generalized net model of the Ro-Ro traffic with intuitionistic
fuzzy estimation, Notes on IFS Vol.14 (4), Proceedings of Forth Int, Workshop of
Intuitionistic Fuzzy Sets, Banska Bistritsa, 13 October, 2008, 23-28

Sotirov S., V. Bobev, Generalized net model of the Ro-Ro traffic, Issues in IFS and
GNs, Volume 8, Warszawa, 2008, 20-25

50



