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TABLE II: Results of benchmark instances for the improved VRPB.

Instance | V RTS Halse POMO FER Ours

Obj.  Gap Time(s)| Obj. Gap Time(s)| Obj. Gap Time(s)| Ob;j. Gap  Time(s)| Obj. Gap  Time(s)
Al 251223088 0.00% 0.12 (227725 2.08%  0.18 |252586 13.22% 0.074 |283907 27.26% 12.243 |218636 -2.00% 0.141
A2 25 1169450 0.00% 1.1 (169497 0.03%  0.09 |200788 18.49% 0.074 211988 25.10% 11.237 | 187178 10.46% 0.139
A3 25 | 141984 0.00% 2.7 [142032 0.03% 0.05 |169015 19.04% 0.066 |[196051 38.08% 14.287 |157633 11.02% 0.144
B1 30 232371 0.00% 0.14 {233950 0.68%  0.13 |228069 -1.85% 0.067 [256186 10.25% 12.253 |178701 -23.10% 0.150
B2 30 [179194 0.00% 0.11 [182326 1.75%  0.07 |169766 -5.26% 0.068 (237378 32.47% 11.234 |154835 -13.59% 0.146
B3 30 [145583 0.00% 0.27 [145699 0.08% 0.3 |135569 -6.88% 0.072 (215664 48.14% 11.235 |134622 -7.53% 0.150
Cl1 40 |237100 0.00% 1.02 |242931 2.46% 0.69 [200847 -15.29% 0.156 |342806 44.58% 31.634 |179478 -24.30% 0.207
C2 40 [ 196683 0.00% 0.11 |197276 0.30% 0.74 [190641 -3.07% 0.132 |352806 79.38% 32.644 |166557 -15.32% 0.198
C3 40 | 164794 0.00% 3.42 |167663 1.74% 0.06 [190641 15.68% 0.133 |332727 101.90% 58.170 |165184 0.24%  0.215
D1 38 307109 0.00% 2.63 (307875 0.25%  0.47 |379438 23.55% 0.081 379815 23.67% 17.357 |302853 -1.39% 0.156
D3 38 1220700 0.00% 2.34 (222195 0.68%  0.18 |282539 28.02% 0.082 318894 44.49% 16.330 |251700 14.05% 0.152
El 45 (220742 0.00% 0.11 |222518 0.80% 0.43 [258360 17.04% 0.089 |373050 69.00% 18.368 (245284 11.12% 0.176
E2 45 [190601 0.00% 0.16 [190048 -0.29%  0.07 [232747 22.11% 0.085 |354921 86.21% 16.338 (221163 16.03% 0.150
E3 45 (183237 0.00% 13.98 187793 2.49%  0.16 [222475 21.41% 0.088 |323002 76.28% 16.336 (220329 20.24% 0.160
F1 60 (249335 0.00% 7.18 (254977 2.26%  0.53 |204355 -18.04% 0.182 |458228 83.78% 49.981 |194697 -21.91% 0.246
F3 60 (221667 0.00% 0.15 (215575 -2.75% 0.44 (203243 -8.31% 0.184 463972 109.31% 47.958 |206050 -7.05% 0.253
F4 60 204397 0.00% 3.42 (203448 -0.46% 0.41 (210782 3.12% 0.170 440119 115.33% 50.008 |203166 -0.60% 0.249
Gl 57 1297707 0.00% 529 [304106 2.15% 0.41 |446864 50.10% 0.101 [507192 70.37% 23.469 |386646 29.87% 0.187
G2 57 |234896 0.00% 0.32 (235220 0.14% 0.17 (370367 57.67% 0.108 |444624 89.29% 22.452 |330860 40.85% 0.193
G3 57 |215324 0.00% 2.14 (213757 -0.73% 0.22 |322651 49.84% 0.094 |424052 96.94% 23.467 |310617 44.26% 0.178
G5 57 202733 0.00% 0.35 (202610 -0.06% 0.33 |286276 41.21% 0.104 |[414913 104.66% 22.450 |272986 34.65% 0.169
G6 57 |189166 0.00% 1.22 [201875 6.72%  0.33 (276748 46.30% 0.102 |383363 102.66% 22.442 |250397 32.37% 0.178
H1 68 (236362 0.00% 15.64 (235269 -0.46% 0.65 (289287 22.39% 0.116 437220 84.98% 26.527 |253455 7.23% 0.219
H2 68 1214908 0.00% 3.12 (215649 0.34%  0.18 (245876 14.41% 0.108 442014 105.68% 25.507 |225150 4.77%  0.188
H3 68 205726 0.00% 0.75 (202971 -1.34% 0.12 (253614 23.28% 0.112 |415605 102.02% 25.506 |219244 6.57% 0.184
H5 68 1203051 0.00% 0.84 (201896 -0.57% 0.24 (231091 13.81% 0.119 [410890 102.36% 24.491 |209112 2.98%  0.199
I1 90 |320703 0.00% 1.55 (329237 2.66% 1.06 |246240 -23.22% 0.283 |635156 98.05% 78.574 |224927 -29.86% 0.358
12 90 |274657 0.00% 32.49 (289501 5.40% 1.76 (242779 -11.61% 0.274 |617178 124.71% 79.580 |224008 -18.44% 0.338
13 90 239292 0.00% 3.72 [244782 2.29%  3.83 239384 0.04% 0.294 [605110 152.88% 76.535 |237696 -0.67% 0.355
I 94 1330501 0.00% 1.32 [337800 2.21% 1.08 |501321 51.69% 0.161 |[662035 100.31% 40.810 [427929 29.48% 0.243
12 94 1294446 0.00% 1.48 (298432 1.35% 1.32 |439732 49.34% 0.171 650273 120.85% 43.877 |421325 43.09% 0.242
I3 94 1249931 0.00% 7.31 [280070 12.06% 0.38 |405059 62.07% 0.158 [562304 124.98% 39.794 |369063 47.67% 0.239
J4 94 1275344 0.00% 1.66 [257895 -6.34% 0.53 |418896 52.14% 0.162 |640094 132.47% 39.786 |385786 40.11% 0.251
K1 |113]352253 0.00% 10.33 |361287 2.56% 1.4 [464518 31.87% 0.187 |711228 101.91% 49.984 |441351 25.29% 0.272
K2 |113|317004 0.00% 35.42 |320012 0.95% 1.57 [430995 35.96% 0.187 |671360 111.78% 47.958 |408675 28.92% 0.273
K4 [113]295259 0.00% 10.48 (296766 0.51%  0.66 |433567 46.84% 0.187 657943 122.84% 47.932 |402151 36.20% 0.263
L1 |150{394414 0.00% 20.68 |412278 4.53%  3.81 [323665 -17.94% 0.532 |905794 129.66% 149.993 334269 -15.25% 0.620
L2 |150(365983 0.00% 13.33 362399 -0.98% 4.01 |318419 -13.00% 0.575 |912962 149.45% 150.010|317090 -13.36% 0.622
L4 |150(341887 0.00% 77.27 |341304 -0.17% 2.09 [319162 -6.65% 0.528 |918542 168.67% 151.023 313673 -8.25% 0.610
M1 |125|360897 0.00% 17.63 |372840 3.31% 2.41 |605827 67.87% 0.238 |804887 123.02% 63.262 |525855 45.71% 0.310
M3 125|340362 0.00% 10.99 |336011 -1.28% 2.71 |559128 64.27% 0.226 |795732 133.79% 59.196 |475536 39.71% 0.324
M4 125|304680 0.00% 78.77 |305118 0.14%  0.82 |488195 60.23% 0.230 |750146 146.21% 59.180 |464369 52.41% 0.315
N1 150(375576 0.00% 17.32 |385978 2.77%  2.60 |612798 63.16% 0.292 |939945 150.27% 71.426 |513367 36.69% 0.373
N3 |150|354526 0.00% 22.82 |352992 -0.43% 2.82 |575237 62.26% 0.287 [906412 155.67% 72.443 |515417 4538% 0.377
N5 150327174 0.00% 133.62 |319811 -2.25% 3.11 |550026 68.11% 0.281 [872944 166.81% 72.447 |475656 45.38% 0.374
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