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time Before 7:15- 7:30- 7:45- 8:00- 8:15- 8:30- 8:45- 9:00- 9:15- 9:30- 9:45- After
7:15 7:30 7:45 8:00 8:15 8:30 8:45 9:00 9:15 9:30 9:45 10:00 10:00
station
St 1 0.350 | 0.467 0.603 0.700 0.800 0.833 0.687 0.600 0.523 0.467 0.400 0.333 0.333
St_2 0.550 0.667 0.833 0.813 0.900 1.033 1.043 0.867 0.737 0.600 0.493 0.433 0.447
St 3 0.540 | 0.600 0.633 0.700 0.667 0.687 0.633 0.467 0.433 0.393 0.313 0.333 0.320
St 4 1.300 1.600 2.020 2.433 2.533 2.430 2.133 2.013 1.900 1.633 1.667 1.333 1.080
St 5 0.840 | 1.000 1.127 1.200 1.250 1.300 1.147 1.133 1.033 0.867 0.800 0.680 0.567
St 6 0.350 | 0.397 0.393 0.433 0.483 0.613 0.550 0.490 0.433 0.423 0.347 0.310 0.253
St_7 0.303 0.367 0.437 0.533 0.610 0.737 0.567 0.487 0.420 0.377 0.337 0.283 0.240
St 8 0.247 0.337 0.400 0.467 0.573 0.617 0.500 0.433 0.400 0.377 0.337 0.320 0.270
St 9 1.063 1.133 1.300 1.493 1.573 1.687 1.600 1.490 1.300 1.177 1.007 0.840 0.713
St_10 2.617 | 2.840 3.073 3.180 3.107 3.150 3.167 3.017 2.823 2.440 2.063 1.767 1.460
St 11 0.650 | 0.747 0.827 0.967 0.940 0.827 0.933 0.657 0.670 0.567 0.473 0.337 0.297
St 12 0.200 | 0.247 0.277 0.190 0.163 0.240 0.293 0.177 0.153 0.267 0.187 0.107 0.100
St_13 0.907 | 0.997 1.197 1.300 1.260 1.343 1.383 1.243 0.990 0.933 0.780 0.720 0,567
RCOU PRr S P

St 1 St 2 St 3 St 4 St 5 St_6 St 7 St 8 St 9| St10 | St 11| St 12 | St 13

St 1 0 0| 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.190 | 0.190 | 0.190 | 0.048

St 2 | 0.048 0| 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.048 | 0.190 | 0.190 | 0.190 | 0.048

St 3| 0.091 | 0.045 0| 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 | 0.182 | 0.182 | 0.182 | 0.045

St_4 0.130 0.043 0.043 0 0.043 0.043 0.043 0.043 0.043 0.174 0.174 0.174 0.043

St_5 0.130 0.043 0.043 0.043 0 0.043 0.043 0.043 0.043 0.174 0.174 0.174 0.043

St_6 0.136 0.045 0.045 0.045 0.045 0 0.045 0.045 0.045 0.136 0.182 0.182 0.045

St_7 0.136 0.091 0.045 0.045 0.045 0.045 0 0.045 0.045 0.136 0.136 0.182 0.045

St 8| 0.182 | 0.091 | 0.045 | 0.045 | 0.045 | 0.045 | 0.045 0| 0.045 | 0.091 0.136 | 0.182 | 0.045

St_9 0.190 0.143 0.048 0.048 0.048 0.048 0.048 0.048 0 0.048 0.095 0.190 0.048
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St 10 | 0.200 | 0.100 | 0.100 | 0.050 | 0.050 | 0.050 | 0.050 | 0.050 0.050 0] 0.050 | 0.150 [ 0.100
St 11 | 0235 | 0.176 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 0.059 0.059 0| 0.059 | 0.059
St 12 | 0.125 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 | 0.063 0.063 0.063 0.063 0| 0.063
St 13 | 0235 | 0.118 | 0.118 | 0.059 | 0.059 | 0.059 | 0.059 | 0.059 0.059 0.059 | 0.059 | 0.059 0
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ABSTRACT

In the case of a metro disruption, the planned timetable cannot be operated and a large number
of passengers are left stranded in the stations. When the disruption is over, some stations may
be skipped in the recovery period, which speeds up the circulation of trains and makes the
number of stranded passengers reduce faster. Considering an over- crowded and
time-dependent passenger flow, this paper proposes an optimization model to reschedule a
metro line. To achieve a balance between theoretical validity and compu- tational convenience,
the optimization model is decomposed, and an iterative algorithm is proposed to solve the
model. Numerical experiments based on the Beijing Metro are carried out, the results of which
verify the effectiveness and efficiency of our method. We used different types of robust
possibilistic programming (RPP) approaches for coping with uncertain parameters and multi-
choice goal programming for solving multi-objective problem. Robust possibilistic approaches
can be classified into three groups: hard worst case robust programming, soft worst case robust
programming and realistic robust programming. By solving numerical example the vaue of
goal programming objective function is compared in different approaches. Evalution results
illustrate the performance and applicability of the RPP models.

Keywords: Robust Possibilistic Programming, Multi-Choice Goal Programming,
Rescheduling, Metro Line, Skip-Stop Pattern
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