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Implementation of Dual Cycle in Container Yard based on Ad-hoc Networks

Doo-Jin PARK*

(Tongmyong University)

Abstract

At container terminals, a major measurement of productivity can be work efficiency. For improving the
productivity of container crane, the more efficient container yard operation method is necessary in container
terminals. Recently, container terminal operators make an experiment on the dual cycle operation, which
ship loading/unloading were carried out simultaneously, for increasing the productivity of container crane.
In this paper, propose a system operating efficient dual cycle methods as utilize Ad-hoc technology in
distributed port operation system. The dual cycle methods that proposed recognizes position information of
Y/T during an action in Ad-hoc networks in case of container transfer works by real time as load an
Ad-hoc module to Y/T taking charge of a container transfer with quay and yard. Utilize Ad-hoc networks
technology in an operating system of container yard, and efficiently distributed processing done Y/T to
container crane compare with operation systems of the existing dedicated method, and an improvement can

do an operating system of an yard.

Key words : Container Yard, Ad-hoc Network, Dual Cycle, Yard Tractor
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<Table 1> Single cycle and dual cycle operation

comparison
Single Cycle Dual Cycle
Work performed Simultaneous
Operation after unloading loading/unloadin
cargo operations g operations
- Loading: Apron
Y/T Tolerance Yard - Yard
Movement | - Unloading: & Apron >
Apron from to Apron
Yard Tolerance
Tolerance about 50% Less than 30%
Factor
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<Table 2> Ad-hoc network based Dual
Operation Algorithm

Cycle

1. The main server and the Ad-hoc module of
C/C(T/C) communicates directly. The main server
directly to the Y/T operation instructions.

2. C/C of the Ad-hoc module in real time the
current job is waiting for Y/T numbers and
broadcast to the entire Ad-hoc network is a shared
yard situation.

3. Y/T for the Ad-hoc network routing protocol
is used. Ad-hoc module to transfer to determine
the operating conditions of the yard.

4. C/C to complete the loading/unloading
operations when there is no further action over
Ad-hoc network to infinity, Y/T number of jobs
waiting to broadcast the show.

5. Y/T operates in two modes.

D Loading mode :

from the main server, C/C(T/C) to move.

Y/T received instructions
After
unloading the container operations of C/C move by
loading the container performs the dual cycle
operations.

@ Unloading mode: C/C Ad-hoc gathering
information from the module that was broadcast
later decided to move to the destination(C/C or
T/C). Y/T from the destination Ad-hoc module
Y/T +1 to the number of jobs waiting to be sent
to the destination module. Y/T received the
message sent by the destination of the existing Y/T
+1 to the number of jobs waiting to be broadcast
on the network in real time. At this time, the

other Y/T from a value of less than the existing

4n

[t}

number of jobs waiting to be sent if the Y/T
immediately sends an error message. Received an
error message Y/T by considering the priority to
move C / C to navigate. Y/T to complete the job
and move to -1 when the number of jobs waiting
in the Ad-hoc network broadcasts.

6. Y/T movement priority

D Y/T work waiting to move to a small
number of destinations.

@ If you work the same number of standby,
GPS use the information to move forward as close
to the destination.

@ After receiving the error message 6. (D

restart in the state.
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ce Mechanical
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wait time
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Average
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speed
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