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A Study on the Heuristic-Based Yard Crane Scheduling Method
Using Truck Arrival Information

Sung-Bum Hwang - Suk-Jae Jeong - Sung-Wook Yoon'

Literatures have considered mathematical model that change the job order of shipper for improving the
operation time of yard crane. However, on the real site, it is impossible to change the job order decided according
to the shipper’s arrival order. Therefore, operation managers have been utilized the relatively simple strategy that
job control is better but the process time of yard crane is longer due to the growth of yard crane’s interference
time and empty drive time. This study proposed a new yard-crane scheduling approach that decided the job order
before the shipper’s truck arrived the yard terminal. We utilize the Container Pre-Information Notice estimating
the arrival time of truck. We developed the container terminal simulation model for validation of the effect of
proposed scheduling approach. The results show that the proposed scheduling reduced the interference delay time
and empty moving time of yard crane and shipper’s truck delay time.

Key words : Container Pre-Information Notice, Yard crane scheduling problem, Simulation, Heuristic approach
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Fig. 1. Yard Crane in Container Terminal
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Table 1. Specification of Device
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Spreader 15 Tier
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A& Block, Bay, Row, TierZ UERo] ZITh.

Table 2. Container Stacking Data

Container ID Block | Bay Row Tier
MRKUS5938107 2D 6 1 1
MRKUS5403506 2D 6 1 2
MRSU3257766 2D 6 2 1
PONU7353134 2D 6 2 2
MRKUS5824655 2D 6 2 3
MSCU5850826 2D 6 2 4
MRKU0232550 2D 6 2 5
TCNU1037123 2D 6 3 2
TEXU7267030 2D 6 3 3
MSCU7167439 2D 6 3 4
TTNU5827582 2D 6 3 5
MSCU5914392 2D 6 4 1
TKRU4085063 2D 6 5 1
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Table 3. import/export data of container

Container | Bay | Row | Tier C%I:HIEIO Aﬁr;:e
1 45 5 4 - 092614
2 86 10 5 - 093105
3 21 5 3 082341 094053
4 51 2 5 091517 094117
5 49 9 1 - 094436
6 83 8 5 - 095230
7 83 4 5 074532 095328

120 9 10 6 100821 103030
121 61 7 1 - 103220
122 50 10 5 073546 104036
123 18 10 6 - 105012
124 68 7 2 - 105226
125 32 3 - 105424
126 14 9 2 092344 110159
500 56 2 4 084526 110410
501 70 2 2 - 110844
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Table 6. Waiting time of Yard Truck

Wait time

BNCT | Scheduling decreasing ratio

KPI

Description

Process time

Average time to process
one job

YC Empty Drive time

Average time to pick up
container

time

Interference Delay

Average time the crane
waited to avoid a crash

Truck

Waiting time of
yard truck

Average time the yard
truck waited

Waiting time of
external truck

Average time the external
truck waited
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Table 5. Process time of Yard Crane

BNCT | Scheduling | TPonEe
rate
Aveg Process | 5053 | amdos | 8%
time
Avg. Empty N
Drive time 38s 30s 21%
Avg. Intelference 175 12s 8%
Delay time
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Table 7. Excess Waiting time of External Truck

BNCT Scheduling
Actual Excess Excess
waiting time | Waiting time | Waiting time
Average 3m 50s Im 35s Im 28s
Deviation 2m 53s 2m 24s 51s
Max 13m 42s 8m 52s 3m 59s
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