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Abstract
tion and business services, which often aims at the shortest path or the minimal cost for the optimization and management

Vehicle routing and scheduling problem (VRSP) is the important problem in manufacturing systems automa-

objectives. Under the mandatory carbon emissions policy, there is another important objective for the managers to reduce
carbon emissions by optimizing the transport paths of the logistics. In this paper, a 0-1 mixed integer programming
model is proposed to minimize carbon emissions for the airport shuttle service. An improved NPFDS algorithm with the
partition from both time and geographical is proposed. Using different type and size test cases, this paper analyzes the
fuel consumption per person that is from four respective dimensions, which are the customer position distribution, the
customer scale, the vehicle capacity and the customer satisfaction degree. Some conclusions and references for the airport

shuttle service configuration and service degree setting are also obtained.
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Table 1  Influence of customer location distribution for

per capita fuel consumption (Q = 5)

SAg 0.8 0.85 0.9 0.95 1
C60 0.60 0.95 0.97 1.14 1.21
R60 1.00 1.00 1.00 1.00 1.00
RC60 1.01 1.02 1.03 1.31 1.26
€200 0.97 0.99 1.02 1.08 1.02
R200 1.00 1.00 1.00 1.00 1.00
RC200 1.03 1.04 0.99 0.94 0.94
C'800 1.03 1.03 1.00 0.97 0.97
R800 1.00 1.00 1.00 1.00 1.00
RC800 1.02 1.02 1.01 1.03 1.01
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Fig.6 Per capita fuel consumption curves of different

position distribution with the customer satisfaction level
(@=5)
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Fig. 7 Per capita fuel consumption curves of different
vehicle capacity with the number of customers based on
class C (v =85%)
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Table 2 Influence of different vehicle capacity for per

capita fuel consumption based on class R (y = 85 %)

LR UESS 60 200 600 800 1000
5 1.00 1.00 1.00 1.00 1.00
10 0.88 0.79 0.68 0.67 0.64
15 0.84 0.76 0.65 0.63 0.59
20 0.84 0.76 0.65 0.64 0.59
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Fig.8 Per capita fuel consumption curves of different

satisfaction levels with the number of customers based on

class C'
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Table 3 Influence of different satisfaction levels for

percapita fuel consumption based on class R (Q = 5)

W (%) 60 200 600 800 1000
v =80 1.01 1.00 1.01 1.00 1.00
v =285 1.00 1.00 1.00 1.00 1.00
v =90 0.99 1.13 1.05 1.07 1.02
v=95 1.16 1.37 1.33 1.36 1.34
v =100 1.83 2.17 2.16 2.32 2.29
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Fig.9 Per capita fuel consumption curves of different
vehicle capacity with the number of customers based on
class R (v = 85%)
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