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A Fair Flow Control For Baggage Handling System in Airport
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ABSTRACT

The baggage handling system (BHS) is one of the most complex system in the airport. A highly economical
operating system is required to ensure its performance in consideration of its enormous cost on the extension.
Furthermore, the inefficient operation deteriorates not only the system performance but the imbalance among the
check-in counters because of a bottleneck on the conveyors downstream. The objective of this research is to
improve the performance of both the BHS and the check-in area by efficiently controlling the flow in the
merging area on the conveyors. Thus, we suggest a control logic of which the concept is borrowed from data
networks. The simulation is used to analyze impacts of the conveyors bottleneck on the check-in area and
optimize some parameters used in the suggested logic. We also discuss some observations from the simulation

results into several aspects of performance measures.
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A RARE 3
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Description
Item Length | Width | Speed EA
(mm) (mm) | (m/min)
Scale/Label | 1,200 600 18 24
Induction 1,600 600 30 24
Collection | 47,000 1,000 30 1
Window reservation size 1,700 mm
Throughput (Optimal) 1,058 Bags/hr
Min 315.4 sec

Travel time (Ideal) Max 404.7 sec
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E 2. BHS 2lE Ffdhe Ak A=slzkee] wid
Table 2. Check-in counter assignment for airlines
sharing a BHS line

Airline (1) | Airline (2) | Airline (3)
Number of 8 8 8
CiC 24-17) (16-9) (1-8)
(Class) High L Low

E 3. A=ZA7RE Auja Z2A~ eju]E
Table 3. Paramters for service process in check-in
counter

Expectation
1,058 Person/hr
(IAT: 3.40 sec/P)

Item Distribution

Arrival Distribution| Exponential

Baggage per . 1 Bag: 50%
Person Discrete 2 Bags: 50%
Check-in Process . 1 Bag: 68-95 sec
Triangular

Time 2 Bags: 88-130 sec
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Table 7. Effects of call blocking logic (level of service)

Classfication As-Is To-Be | Improvement

Troughput 931.3 928.4 -0.3%
Travel time 517.6 516.4 +0.2%
Air(1) 735.7 561.95 +23.6%
PWT Air(2) 535.6 566.63 -5.7%
Air(3) 382.6 543.33 -42.0%

Balancing measure
PWT) 353.1 233 +93.4%
Max waiting time 735.7 566.63 +23.0%
Air(1) 732 56.0 +23.5%
PiQ Air(2) 53.0 56.0 57%
Air(3) 37.9 53.7 -41.7%

Balancing measure
(PiQ) 353 2.3 +93.5%
Max pas in queues 73.2 56.0 +23.5%

E 8. Bu¥wA 2 =24 A 53
Table 8. Effects of call blocking logic (imbalance
problem)

Classfication As-Is To-Be |Improvement
Troughput 931.3 931.3 0.0% Classfication As-Is To-Be | Improvement
Travel time 517.6 517.8 0.0% Troughput 931.3 931.3 0.0%
Air(1) 735.7 615.5 +16.3% Travel time 517.6 517.8 0.0%
PWT | Air@ | 5356 | 5556 3.7% Air() | 7357 | 6155 *+16.3%
Air3) | 3826 | 4842 | -26.6% PWT | Air@) | 5356 | 5556 -3.7%
Balancing measure Air(3) 382.6 484.2 -26.6%
1 131. +62. i
(PWT) 353 313 62:8% Balanc(l}‘,‘gvge““re 353.1 | 1313 | +62.8%
Max waiting ime | 7357 | 6155 | +163% Max waiting time | 7357 | 6155 | +163%
Air() | 732 | 613 | +16.3% Air() | 732 | 613 | +163%
PiQ Air(2) 53.0 55.0 -3.8% PiQ Air(2) 53.0 55.0 -3.8%
Air(3) 37.9 479 -26.4% Air(3) 37.9 479 -26.4%
Balancing measure Balancing measure
+
(PiQ) 353 13.4 62.0% PiQ) 353 0.941 +97.3%
Max pas in queues 73.2 61.3 +16.3% Max pas in queues 73.2 56.5 +22.8%
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