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W& HE: Anetwork flow approach to relocating vehicles and assigning operators for large-scale
one-way carsharing systems
$E: Though its first use dates back to 1940s, carsharing has not widely attracted the public’s
awareness until the last decade as an emerging form of shared economy in the transportation
sector, for which shared cars are either provided by a carsharing service company or circulated
among private car owners and users in a neighborhood or community. Compared to private car
ownership, carsharing offers a cost-effective and environment-friendly solution for personal
transportation, and has been playing a critical role in transforming ownership-based transportation
modes toward the so-called mobility-as-a-service paradigm. Different from the eodem loco
pickup-and-dropoff policy enacted by traditional car rental companies, most of current carsharing
services allow for taking and returning a car at different service stations. This one-way setting
greatly enhances the car renting and returning convenience of travelers and increases the
attractiveness and competitiveness of carsharing in the transportation service market, while
creating an imbalance problem between car supply and user demand. The most primitive and
widely accepted strategy for reducing the supply-demand imbalance is vehicle relocation, the
main operation of which is to dispatch a group of human operators to drive shared vehicles from
those stations with car abundance to other stations with car shortage. The movement of an
operator between two consecutive driving tasks, if any, typically relies on another dedicated
vehicle or transit system. Obviously, in a large-scale carsharing system, these operator
dispatchment and movement activities are rather cost- and time-consuming, involving a complex
decision process executed at a frequent basis in real time, which must be implemented on the
individual level and may comprise hundreds of or even thousands of vehicles and operators. This
decision process relies on solving a combined vehicle relocation and operator assignment
problem.
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W& HE : Integration optimization problem of land-use and transport development

$E: We present an activity-based approach to investigate the optimization problem of land use
allocation and transportation network enhancement, in which the budget for investment and some
other constraints are given for the purpose of sustainable urban development. To make
investigation on residential and employment development as well as road link capacity expansions
for short-term strategic planning purpose, a new bi-level programming model is proposed to
capture the interactions between land use and transportation network development together with
their impacts on activity-travel choice behaviors. The lower level of the proposed model is used to
model the choice behavior of commuters on activity chain, departure time, path and activity
scheduling duration simultaneously over the time of day, while the upper level is to maximize the
population allocation and network enhancement subject to a set of given constraints. A heuristic
solution method is developed to solve the proposed bi-level model. Finally, two numerical
examples are presented to demonstrate the application of the proposed model and solution
algorithm together with some insightful findings.

EH. RED R OER S S TR R %, S5, 2014 FEAEE THFRRAS
RS, ERFE K QAR ARG LI  EEH o E SRR R G 3 A E
BRAZ T RIR HEIUH . CCR-1i T R B B 15 S0 =8 o U 75 48 238 W H 55 . W 78 AR AL 465 A
ZAER B ARG AT EENE . AL HME AN A8 K EE b, WE TR R R A
Transportation Research Part B, Transportation Research Part C. European Journal of Operational
Research. Transport Policy. Transportmetrica A. Journal of Transportation Engineering %% [ &
TR HET, ARl Ry (WTC) Al TR “ Sl M it #5%2
AZE i, Transportation Research Part A&C. IEEE Transactions on ITS. Transportmetrica
A. IETITS. International Journal of Sustainable Transportation &&=z & 2ii3sk [ Fr 3 T 5 ff N o
W& HE: Agricultural product harvest equilibrium under bottleneck and random disasters

$HE. In this presentation, the agricultural product harvest equilibrium models with bottleneck
capacity are proposed. The value of the harvested product is assumed to be a non-negative,
continuous, differentiable and strictly concave function with respect to harvest time, which is
monotonically increasing/decreasing before/after the best harvest time, respectively. The queuing
cost per unit product is assumed to be a continuous linear increasing function with respect to the
queuing time. After that, how the random nature disasters affect the harvest equilibrium is also
formulated. The sufficient and necessary conditions, making the harvest equilibrium status, satisfy
first-come first-service (FCFS) and some other specific features are proved strictly. For comparison,
the related optimal harvest schedules are also derived. Finally, a numerical example is used to
illustrate the effectiveness of the proposed models and the sensitivity analysis of the related
parameters and their potential applications are also performed.
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W& HE: Optimal design method for semi-liner shipping service

HHEL. Semi-liner shipping transports various types of cargoes such as containers, break-bulk cargo,
and heavy-lift project cargo between different ports. Similar to liner shipping, semi-liner shipping
publishes shipping routes for customers’ reference. However, it does not strictly follow the
published route, and usually makes some adjustments for each ship voyage by adding some port
calls to transport more cargoes considering the excess ship capacity. This study first proposes the
semi-liner shipping service design (SLSSD) problem that aims to maximize the shipping profit by
determining a shipping route subject to the potential adjustments. The proposed SLSSD problem
is subsequently formulated as a two-stage stochastic mixed integer programming model with
integer recourse variables. The first stage determines the visit sequence of a set of compulsory
ports under shipping demand uncertainty. The second stage decides whether to add or remove
some ports in the route in view of the realized shipping demand for each ship voyage. To
effectively solve the model, two decomposition methods are developed, namely, the stage
decomposition method and the scenario decomposition method that decompose the problem by
stage and demand scenario respectively. In addition, two novel acceleration techniques are also
provided to expedite the scenario decomposition method. Numerical experiments reveal
satisfactory efficiency of these two methods to solve the semi-liner shipping service design
problem, especially the scenario decomposition method, which is generally better than the stage
decomposition method and can be thousands of times faster than the classic Branch&Cut
algorithm.
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