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Strategies for Dynamic Vehicle Dispatching under Different Demand Patterns

Student: Yu-Ting Lai Advisors: Anthony F. Han
E. I Wong

Institute of Transportation Technology and Management
National Chiao Tung University

Abstract

Along with the development of technologies, the competitions between supply chain
companies rely mainly on their services of fast delivery. In the real-world situation, the
demands from customers are often received durning the day of operation, and therefore the
static route plan may not be able to meet our need.  In this context, most researches have
focused on the Dynamic Vehicle Eouting Problem (DVEFP) over the last decades. Different
strategies have been proposed by scholars, being compared under specific demand pattern for
each strategy, and it makes difficulty in deciding which strategies to be used under a general
situation. In this thesis, the Dynamic Traveling Salem ans Problem (DT SF) with single wehicle
iz considered as the basis. We focus on choosing adaptive strategies under different demand
patterns, with temporal and spatial characteristics. Temporal characteristics consider unifonm
and peal time demand intenszity over a day of operation, while spatal characteristic are
uniform and non-uniform distributions of demands cver different parts of the network,

In our dynamic dispatching strategies, two kinds of basic route plans, NI (Mearest
Meighborhood) and FCEFS (First Come First Zervice), are considered. In combination with the
route plang, five real-time dizpatching concept (Basic, Eepositton, Diversion, DDE, and DFE)
ate proposed We use the C+H+ programming language to constrict a simulation model for
generating different scenarios of patterns and testing various strategies. The results show that
each strategy performs cheervably diff erently.

For the situation that a wvehicle cannot accept another order after dispatched and on the
way to reach a customer, the Eeposition strategy can reduce the response time efficiently,
with increasing the travel cost correspondingly. In contrast, the DDE strategy cuts the
response time even more with less increase in overall travel cost Therefore, the DDE strategy
iz suggested if the emphasizsis on the Cuality of Service

When there are no restrictions on the sequences of demand piclups, Diversion strategy is
the only one which could simultaneously save both the response titne and travel cost, under
all demand patterns tested. The DFE strategy would require higher travel cost, but it could
save a high percentage of response time among all proposed strategies, and thersfore
producing the best quality of service. In particular, it can save both the response time and
travel costunder the situation of peak time interval and high demand intensity. Therefore, the
DFE. strategy is suggested if we put emphasis on quality of service, while the Diversion
strategy should be used 1f we want to reduce operation cost

Eeywords: Dynamic traveling salemans problem, Vehicle dispatching, Dispatching strategy,
Heurstics.
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M&E S&XENREFHITRFIFIHIARER

RAELEEARAR T RAESRERETIHMREERR

28| BRER B2 R BB b
R BEEAN|[ y=1 N=5 M= 10 N= N=5 M= 10
. E(D) 0.4218 03223 0.2460 — — —
Easic
E(R} 1.055 1.099 1.175 — — —
Reposition E(D) 0.4602 0.3347 0.2494 -9.10% 3,850 -1.35%
E(R} 1.031 1.092 1.180 2.31% 0. 58% -0.49%
Diversion E(D) 0.4087 0.3187 0.2457 2.86% 1.10% 0.13%
E(R) 0.9148 0.9794 1083 13.35% | 10.89% 7 77%
IDR E(D) 0.454%9 0.3327 0.2489 | 784% | 3229 | -1.15%
E(R) 0.95993 1.081 1.170 5.35% 1.60% 0.36%
DER E(D) 0.4509 03312 0.2492 | 688% | 276% | -1.27%
E(R) 0.8755 0.9577 1066 | 17.07% |  12.26% 9. 26%
AE2 EERAH I CRRETEEREATIRMREERT A TSN
8|\ BEED HEEER i
L BEEN| y=1 =5 =10 | w=1 N=5 M= 10
. E(D) 0.4524 0.4105 (,2428 — — —
Easic
E(R} 0.7420 0.6918 0.6700 — — —
. E(D) 0.6261 04227 03872 | 2561% | -17.59% | -12.96%
Reposition ——ppy 06745 | 06370] 06231| 9.10% | 7.93% 5 50%
. . d . [x] . 1} . [x]
Diversion E(D) 0.4828 0.4011 02370 2.12% 2. 27% 1.70%
E(R) 0.6712 (0.6208 0.5958 947% | 10.27% | 11.07%
DR E(D) 0.6078 0.4708 03795 | -21.94% | -14.70% | -10.73%
E(R) 0.6300 0.6057 0.6005 | 15.08% | 12.45% 9.03%
DER E(D) 0.6045 0.4695 02787 | 21.20% | 14399 | -10.48%
E(R) 0.5825 0.5466 0.5430 | 21.50% | 2099% | 12.96%
AES EXEERR TR RERTEFEATIMENRATA TR
28 | BEED HEER BB F b
R BEEAN| y=1 N=5 =10 =1 N=5 M= 10
. E(D) 0.5170 0.4322 0.3692 — — —
Easic
E(R) 0.6201 0.5437 0.4382 — — —
Reposition E(D) 0.7046 0.5540 04566 | -36.28% | -28.17% | -23.67%
E(R) 0.5174 0.4518 04219 | 1657 | 16.90% |  15.30%
Diversion E(D) 0.5070 0.4250 0.3640 1.94% 1.67% 1.39%
E(R) 0.5366 0.5100 0.4622 5.39% 6. 20% 7.21%
LR E(D) 0.6855 0,538 04445 | -32.50% | -24.65% | -2041%
E(R} 0.4892 0.4285 04018 [ 21.11% | 21200 | 19.34%
DER E(D) 0.6854 0.5402 04462 | -32.56% | -24.98% | -20.86%
E(R) 0.4712 0.4043 03724 | 24.02% | 2564% | 25.24%
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AEABERRAXBINERESREFETZHEREERBS TR

38  EREX HEER i
R BEEAN| y=1 N=5 M= 10 =1 N=5 M= 10
. E(D) 0.4218 0.3289 0.2482 — — —
Easic
E(R) 1.055 1.185 1.280 — — —
Reposifion E(D) 0.4602 0.3412 0.2518 -5.10% -3.75% -1.46%
E(R) 1.031 1.190 1.288 2.31% 0.41% -0.64%
Diversion E(D) 0.4057 0.3247 0.2457 2.86% 1.29% 0.98%
E(R) 0.9148 1.047 1167 1335% | 11.65% 8.85%
LDR E(D) 0.4549 0.3389 0.2504 7.84% 3.04% -0.91%
E(R) 0.9993 1.175 1.277 5.35% 0. 85% 0.26%
DER E(D) 0.4509 0.3376 0.2492 -6.89% 2. 64% -0.40%
E(R) 0.8755 1.036 1172 | 17.07% | 12.59% 8.43%
RES BERAHBNERET T EFATZHRE AL TSN
28| BRER HEER BB b
L BWEEN| y=1 =5 =10 =1 N=5 M= 10
B E(D) 0.4524 0.4320 0.3677 — — —
asic
E(R} 0.7420 0.7723 07331 — — —
Reposition E(D) 0.6261 0,5351 04304 | -2561% | -2217% | -19.50%
E(R} 0.6745 0,7470 0.7961 9.10% 3. 28% -1.66%
Divers E(D) 0.4523 04245 0,3600 3.12% 3.06% 2.09%
1WErsion
E(R) 0.6712 06536 (.6558 947% | 11.4%%% |  12.04%
IDR E(D) 0.6072 0,5085 04084 | 21.94% | -16.11% | -11.07%
E(R) 0.6300 0.6907 07262 15.08% | 10.56% 7.27%
DER E(D) 0.6045 0.5052 04067 | -21.20% | -1536% | -10.59%
E(R) 0.5825 0.6188 06461 21.50% | 19.88% | 17.49%
RES EXER IR ANBERERTEFETIHEARAT AT
(2 | BRER HaEgRR BB o
g BEEAN|] wy=1 N=5 | N=10 | N=1 N=5 | N=10
_ E(D) 05170 | 04689 | 04091 — — —
Easzic
E(R) 0.6201 0.6044 0.5790 — — —
Reposition E(D) 0.7046 0.6488 0.5850 | -36.28% | -38.37% | 43.00%
E(R) 0.5174 0.5403 0.5677 | 1657% | 10.58% 1.95%
Divers: E(D) 0.5070 0.4586 0.4011 1.94% 2. 18% 1.96%
1WETrSion
E(R) 0.5866 0.5619 0.5289 5.30% 7.02% 8.64%
— E(D) 0.6855 0.6014 0.5042 | -32.56% | 28.27% | -23.26%
E(R) 0.4892 0.4276 04204 | 21.11% | 19.31% | 17.03%
DER E(D) 0.6854 0.6008 0.5053 | -32.56% | -2815% | -23.52%
E(R) 0.4712 0.4621 04450 | 24.02% | 2353% | 23.14%
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AET REARRAX AERAESREFETZHEREERES T

38  EREX HEER i
g BEEN| y=1 N=5 W =10 N=1 N=5 W =10
. E(D) 0.4218 0.3334 0.2498 — — —
Easic
E(R) 1.055 1.301 1.411 — — —
Reposifion E(D) 0.4602 0.3437 0.2527 -5.10% -3.09% -1.15%
E(R) 1.031 1.304 1421 2.31% 0.23% -0.67%
Diversion E(D) 0.4057 0.3284 0.2483 2.86% 1.51% 0.60%
E(R) 0.9148 1.139 1283 1335% | 12.45% 9.11%
LDR E(D) 0.4549 0.3417 0.2520 7.84% 2,490, -0.87%
E(R) 0.9993 1.283 1412 5.35% 1.41% -0.06%
DER E(D) 0.4509 0.3399 0.2512 -6.89% -1.94% -0.56%
E(R) 0.8755 1.132 1287 17.07% |  12.99% 82.80%
RAES RER A AERRET T ERATZIHRE AL TSN
28| BRER HEER BB b
L BWEEN| y=1 =5 =10 =1 N=5 M= 10
B E(D) 0.4524 04613 (.3888 — — —
asic
E(R} 0.7420 0.2489 0,8000 — — —
Reposition E(D) 0.6261 0.5612 04500 | -2561% | -21.66% | -18.05%
E(R} 0.6745 0.8374 0.9336 9.10% 1.36% -3.73%
Divers E(D) 0.4523 04477 0,3800 3.12% 2.95% 2.27%
1WErsion
E(R) 0.6712 07516 0,779 947% | 11.45% | 13.35%
IDR E(D) 0.6072 0,534 04206 | 21.94% | -15.86% | -10.73%
E(R) 0.6300 0.7620 08522 15.00% 9.53% 5.31%
DER E(D) 0.6045 0.5304 04282 | 21.20% | -14.98% | -10.11%
E(R) 0.5825 0.6284 07466 | 21.50% | 12.90% | 17.05%
AEL EXER AR A EERRERTEFETIHEARAFATIL
(2 | BRER HaEgRR BB o
g BEEAN|] wy=1 N=5 | N=10 | N=1 N=5 | N=10
_ E(D) 05170 | 05021 04469 — — —
Easzic
E(R) 0.6201 0.6607 0.6590 — — —
Reposition E(D) 0.7046 0.7018 06478 | -36.28% | -39.77% | 44.94%
E(R) 0.5174 0.6075 0.6739 | 16.57% 2.05% | -2.25%
Divers: E(D) 0.5070 0.4290 0.4345 1.94% 2. 60% 2.78%
1WETrSion
E(R) 0.5866 0.6101 0.5916 5.30% 766% | 10.23%
— E(D) 0.6855 0.6463 0.5548 | -32.50% | 2871% | -24.13%
E(R) 0.4892 0.5406 05503 | 21.11% | 12.18% | 15.13%
DER E(D) 0.6854 0.6442 0.5544 | 32.56% | 28299 | -24.05%
E(R) 0.4712 0.5083 0.5148 | 24.02% | 2307% | 21.88%

S8




M F, FRENBRBLFEHIFT LA HIHBER
AFLAREREELERR T RS EERETRLRMERANE TR

28 | BEED HEER BB F b
R BEEAN|[ y=1 N=5 M= 10 N=1 N=5 M= 10
B e E(D) 0.4218 0.3644 0.2183 — — —
asic
E(R) 1.055 1.076 1.127 — — —
Reposition E(D) 0.4374 0.3721 0.3204 -3.68% 2. 10% -0.66%
E(R) 1.047 1.074 1.125 0.75% 0.19% 0.17%
Diversion E(D) 0.4097 0.3577 0.3130 2.86% 1.86% 1.67%
E(R} 0.9148 0.9495 1011 13.35% | 11.76% | 10.33%
DDR E(D) 0.4350 0.3709 0.3201 -3.13% -1.78% -0.56%
E(R) 1.033 1.062 1.122 2.08% 1.24% 0.48%
DFR E(D) 0.4265 0.3647 0.3152 -1.12% 0.07% 0.98%
E(R) 0.9015 0.9322 1001 1461% | 13.36% | 11.17%
2F2 HREREEEFAAPTOL AT ELEFEATEIRRERAB L T
L | FRER TR R BB R A b
Fmg BEEN] y=1 =5 | N=10 | w=1 N=5 | N=10
Basic E(D) 0.45954 (.4740 04363 - - -
E(k) 07420 || 072781 07165 — — —
- E(D) 0.5242 0,4543 0.4535 -5.18% 4, 27% -3.95%
Feposition g 07275| 07112 07001 | 196% | 2.27% | 2.29%
. 3 5 . i} . 0 . i}
Diversion E(D) 0.4828 0.4601 0.4241 2.12% 2. 95% 2.78%
E(R) 0.6718 0.6588 0.6441 9.47%, 9.48% | 10.12%
DDR E(D) 0.5201 0.45911 0.4508 4.35% -3.59% -3.33%
E(R) 0.7183 0.7026 0.6300 2.19% 3. 46% 3.70%
DER E(D) 0.5070 0.475%9 0.4406 -1.73% -1.23% -1.00%
E(R) 0.6543 0.6389 06221 11.80% | 12.21% | 13.18%
EAF3BERERBRELAFAN T L IATEAEATIRERERANB AT
H8 | BRER HEgEER BB o
Fug BEEAN] y= N=5 | nN=10 | W= N=5 | N=10
. E(D) 0.5170 0.5052 0.4870 — — —
Easic
E(R) 0.6201 0.6111 0.5950 — — —
- E(D) 0.5358 0.5230 0.5049 | -364% | -351% | -3.67%
Eeposition
E(R) 0.6091 0.5978 0.5797 1.78% 2 17% 2.57%
Diversion E(D) 0.5070 0.4956 0.4777 1.94% 1.90% 1.91%
E(R) 0.5866 0.5766 0.5611 5.39% 5.63% 5.69%
DDR E(D) 0.5339 0.5207 0.5023 -3.26% -3.05% -3.15%
E(R) 0.6062 0.5940 0.5755 2,240 2. 78 3.27%
DER E(D) 0.5247 05123 0.4945 -1.49% -1.41% -1.54%;
E(R) 0.5742 0.5611 0.5427 7 39% 8. 18% 8.79%
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EFAHRFRAEEERAASR IS EERATIZRRERARE T

(| FRER TR BB H ks
R BEEN[ y=1 N=5 M= 10 N=1 N=5 M= 10
. E(D) 0.4218 0.3686 0.3195 — — —
Easic
E(R) 1.055 1.128 1.192 — — —
R eposition E(D) 0.4374 0.3755 0.3213 -3.68% -1.87% -0.56%
E(R) 1.047 1.132 1.191 0.75% 0.37% 0.14%
Diversion E(D) 0.4057 0.3612 0.3134 2.86% 2.01% 1.93%
E(R) 0.9148 0.9935 1.053 | 13.35% | 11.94% | 11.68%
DDR E(D) 0.4350 0.3748 0.3211 -3.13% -1.69% -0.48%
E(R) 1.033 1.123 1.1%0 2.08% 0. 44% 0.20%
DFR E(D) 0.4265 0.3688 0.3156 -1.12% 0.07% 1.23%
E(R) 0.9015 0.9877 1060 | 14.61% | 12.45% | 11.11%

EFS HRERAEEFERASR AT EERATIZRRERARE TR

(| FRER TR BB H ks
R BEEN|[ y=1 N=5 =10 N=1 N=5 M= 10
Basic E(D) 0.4554 04821 (.4459 — — —
E(R) 0.7420 0.7536 07587 — — —
- E(D) 0.5242 0.5057 0.4651 -5.18% -4 B8 4.30%
Feposition g 07275 | 07414 07477 1oe% 161% 1.45%
. ¥ . . i} . 0 . i}
Diversion E(D) 0.4828 0.4667 0.4324 2.12% 3.20% 3.03%
E(R) 0.6718 06756 0.6777 9.47%, 9.82% | 10.67%
DDR E(D) 0.5201 0,501% 0.4619 4.35% 4.11% -3.59%
E(R) 0.7153 0.7286 0.7358 2.19% 3.31% 3.00%
DER E(D) 0.5070 0.4501 0.4513 -1.73% -1.65% -1.200%
E(R) 0.6543 0.6597 06622 11.80% | 1246% | 1272%

EAFS. EEXEHBEAEFAA AR IETLAFATIRRSERD AT &

L8 | BEER P R BE®
FEL BEEN| = N=5 =10 =1 N=5 M= 10
. E(D) 0.5170 0.5110 0.4949 — — —
Basic
E(R) 06201 0.6210 0.6107 — — —
R eoosit E(D) 0.5358 0.5326 0.5175 -3.64% - 240 24 5T%
eposition
E(R) 0.6091 0.6080 0.5974 1.78% 2. 10% 2.18%
Diversion E(D) 0.5070 0.5005 0.4848 1.94% 2. 05% 2.04%
E(R) 0.5866 0.5848 0.5739 5.39% 5.84% 6.03%
DDR E(D) 0.5339 0.5300 0.5144 -3.26% 3.73% -3.93%
E(R) 0.6062 0.6031 0.5915 2. 24% 2.87% 3.14%
DER E(D) 0.5247 0.5211 0.5063 -1.49% -1.98% -2.31%
E(R) 0.5742 0.5697 0.5578 7.39% 8. 26% 8.67%

&0




EFIAREREEELFAAAZALGELERATZRRERABE T

(| FRER TR BB H ks
R BEEN[ y=1 N=5 M= 10 N=1 N=5 M= 10
. E(D) 0.4218 0.3718 0.3206 — — —
Easic
E(R) 1.055 1.157 1.267 — — —
R eposition E(D) 0.4374 0.3774 0.3223 -3.68% -1.49% -0.50%;
E(R) 1.047 1.185 1.26%9 0.75% 0. 98% -0.12%
Diversion E(D) 0.4057 0.3633 0.3149 2.86% 2. 30% 1.80%
E(R) 0.9148 1.040 1132 | 13.35% | 13.11% | 10.62%
DDR E(D) 0.4350 0.3769 0.3221 -3.13% -1.36% -0.45%
E(R) 1.033 1.186 1.262 2.08% 0. 87% 0.39%
DFR E(D) 0.4265 0.3704 0.3170 -1.12% 0.38% 1.13%
E(R) 0.9015 1.033 1133 | 14.61% | 13.66% | 10.58%

EFS AREREAEEFAAAZITVEERATZRRERABDET K

(| FRER TR BB H ks
R BEEN|[ y=1 N=5 =10 N=1 N=5 M= 10
Basic E(D) 0.4554 04883 0.4541 — — —
E(R) 0.7420 0.7767 08023 — — —
- E(D) 0.5242 0.5124 0.4734 -5.18% -4.93% 4. 240
Feposition g 07275 | 07664 | 07963 1.96% 133% | 0.74%
. ¥ . . i} . 0 . i}
Diversion E(D) 0.4828 0.4730 0.4413 2.12% 3. 14% 2.84%
E(R) 0.6718 06553 0.7164 9.47%, 9.96% | 10.70%
DDR E(D) 0.5201 0,5088 0.4704 4.35% 4.19% -3.57%
E(R) 0.7153 0.7530 0.7850 2.19% 3.05% 2.15%
DER E(D) 0.5070 0.4360 0.4595 -1.73% -1.57% -1.18%
E(R) 0.6543 0.6812 07019 | 11.82% | 12.29% | 1251%

EAF).BEREHBEAFAARAF LETAFATIRRSERD AT 41

L8 | BEER P R BE®
FEL BEEN| = N=5 =10 =1 N=5 M= 10
. E(D) 0.5170 0.5161 0.5028 — — —
Basic
E(R) 06201 0.6301 0.6287 — — —
N E(D) 0.5358 0.5399 0.5287 -3.64% - 60 -5 16%
Eeposition
E(R) 0.6091 0.6171 0.6166 1.78% 2 07% 1.93%
Diversion E(D) 0.5070 0.5051 0.4922 1.94% 2. 14% 2.10%
E(R) 0.5866 0.5923 0.5874 5.39% 5.99% 6.57%
DDR E(D) 0.5339 0.5366 0.524%9 -3.26% 3.96% 4 40%
E(R) 0.6062 0.6110 0.6086 2. 24% 3.03% 3.20%
DER E(D) 0.5247 0.5275 0.5166 -1.49% 2.21% -2 74%
E(R) 0.5742 0.5772 0.5731 7.39% 2. 40% 8.85%
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