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Multi Decisions in Rail Systems

QFor large scale problems:

URail systems has multi decision points

+
0-’0

A decision 1s easy

% A good decision 1s not easy

A near optimal decision 1s hard

**An optimal decision 1s too hard
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The combination of the decisions =
(d,xd,x...ds) xnumber of trains x
number of runs =
(10x8x11x8x12x8x7x12x7x8x8x12

x8x8) x2x5 =1.95x1014 decisions



The complexity of the rail system

Rail Complexity
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The Constraints

Trains

Scheduling

Sugarcane
operations

The rail operations constraints

Y

The train constraints.

Y

The sidings constraints.

Y

Mill constraints.

Y

The harvesting constraints




Mathematical Formulations
IP& CP

Some problems are best handled by integer programming. others by constraint
programming. while some harder problems are currently outside the reach of both

technologies. In our research, the benefits of both will be used.(Pascal van Hentenryck 2002)



Metaheurisrtic Techniques for Sugarcane Rail System
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Hybrid Metaheuristic Techniques
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Hyper Metaheuristic Techniques
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IS

, SA, Hybrid, Hyper and Mixed Integer Programming comparisons
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154 | 4625 | 54464 | 12563 | 9 [066[3.25( 33 | 325 124 [ 325 | 66 | 325 | 51 | 325 | 141 | 325|139
15/8 | 10689 | 166528 | 19257 [ 153 | 774 [11.61| 188 |10.62) 239 [12.15| 170 [ 12.15] 164 | 12.71| 448 |[11.215] 447
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Gantt chart of the solution, makespan, of 114 runs for 5 trains under limited siding capacity



