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Simulation of optical parametric amplification using holey fiber Holey fiber (HF) can have

high nonlinearity and very flexible dispersion. The zero—dispersion wavelength (A,) of HF
with high nonlinearity can be adjusted by changing the structure parameters of PCF. This can
be used to generate high efficient optical parametric amplification (OPA) at desired

wavelength in HF.
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1 Abstract: To extract experience knowledge from enterprise’s cases and reduce the
product design lifecycle, a design method of utility boiler based on Case-Based
Reasoning (CBR) is presented. Firstly, the process of scheme design in utility boiler is
recognized and decomposed. It is pointed out that the difficulty in scheme design is to
identify and evaluate key parameters, and the general design model is constructed. Then,
the past design schemes are decomposed by adopting the hierarchical case library to
represent the cases so as to improve the search veracity and efficiency. Based on
concept of statistical inference, a kind of neighbor algorithm is proposed to retrieve similar
cases without manually defining dividing line parameters. Finally, by design case of a 420
t/h circulating fluidized bed boiler, the validity and efficiency of the presented method is
demonstrated.

2 Abstract: To develop generative Computer Aided Process Planning (CAPP), automatic

generation of manufacturing setup planning in CAPP is studied. Based on the extended

directed graphics, the mathematical model to describe the tolerance information as well as

datum machining feature relationship is constructed. Algorithm to automatically generate

setup planning is established by means of tolerance analysis and manufacturing

resources capability model. This algorithm could identify the machining features and
8



datum to optimize setup groups based on the manufacturing resources capability and
tolerance analysis. It also minimized the influence of the locating error stack-up on the
machining quality. Finally, a case study of setup planning is presented to verify the
feasibility of the method.

3 Abstract: To validate and locate Bill of Materials (BOM) errors in super large
aeronautic products, a method of BOM validity in the information system is put forward.
Based on BOM characteristics of large aeronautic products, BOM errors are analyzed and
classified. And improved BOM data structure for large aeronautic products are designed.
Based on these, the procedure and the steps of the validity method of BOM in the Large
Aeronautic Product Standard Cost Information System (LAPSCIS) are provided. Finally,
performances of the proposed method are demonstrated by the application.

4 Abstract: To reduce reverse logistics cost, improve customers convenience in product
return and optimize channel selection decision of product return in reverse logistics, a
multi-echelon reverse logistics network including initial collection point, central return
center and return handling plant, is proposed based on quondam forward logistics
network. Reverse logistics network design problem is formulated as a 0-1 mixed-integer
programming model and is designed to minimize the total reverse logistics cost, and to
pay attention to convenience of production return. Therefore it realized the
location/allocation problem of reverse logistics. Genetic algorithm is adopted to solve the
optimization model. An simulation example is presented to prove the feasibility and validity
of the proposed method. Consequently, the study offered referenced model and solution
algorithm for reverse logistics network design in enterprises.

5 Abstract: To address the problem of location, inventory, transportation and service
coverage in reverse logistics, a nonlinear pure integer programming model is constructed.
A hybrid intelligence algorithm based on greedy algorithm is designed. Outer heuristic
algorithm is used to search for feasible structures of reverse logistics network while the
inner simulated annealing algorithm is used to define the best inventory cycle so as to
obtain search for the optimum solution. Simulation analysis demonstrated the feasibility of
the model and the effectiveness of the algorithm.

6 Abstract: To decrease the cost for preventive maintenance of single key parts in
armament, the state of the parts is devided into several discrete states and their
deterioration process is regarded as state transition. Some formulations are proposed to
calculate the mean time interval, mean checking times, mean preventive maintenance
times and average maintenance cost from the initial usage of the parts in good condition
to one failure happened in the parts. Condition-based preventive maintenance strategy
optimization model is proposed aimed to minimize the average maintenance cost in a time
unit. Experiments showed that the proposed methods could define routine checking
9



interval and preventive maintenance state of the parts quickly and decreased the average
cost in a time unit effectively.

7 Abstract: To solve the stochastic resource allocation problem effectively, an
optimization method based on order under the framework of Nested Partitions (NP)
algorithm is proposed. This method combined ordinal optimization and Optimal Computing
Budget Allocation (OCBA) technique with NP framework. Ordinal comparison method is
used to greatly reduce computation budget. And OCBA technique could improve the
convergence rate and reliability of result further by allocating the computing budget
intelligently. However, the NP method guaranteed sampling from entire feasible region in
each iteration and thereby guaranteed the global convergence of hybrid algorithm.
Detailed operation steps are given out and convergent result is proved. Job shop
scheduling benchmark problems are used to verify this algorithm and the result of
simulation, which is compared to other well-known algorithms, indicated that this algorithm
is better than several other algorithms both in convergence rate and quality of
optimization.

8 Abstract: Aiming at the problems of the production line planning for Emergency
Mobilization Batch Volume Production (EMBVP), the formation methodology of flow-line
style manufacturing cell is presented. Objective function model, which minimized the sum
of the inter-cell working procedure number, the cell load ratio and the production step
balance value, is constructed. By analyzing the multi-product-type combination,
production volume and due data, production step is defined and initial capacity
requirements of the manufacturing system is evaluated. Initial manufacturing cell based
on component processing route similarity analysis is constructed by cluster analysis
methodology. Methods of the production process confirmation and the machine priority
allocation scheme based on heuristics rules are put forward. Manufacturing cell
adjustment based on production step balance is carried out, and the quantitative schema
for shared machine among manufacturing cells is generated. Finally, the feasibility of the
method is validated by practical application.

9 Abstract: To increase the intelligent reconfiguration ability of manufacturing control
systems, the novel concept of knowledge function block through extending IEC 61499
basic function block model is proposed. An integration framework utilizing knowledge
function as function cell for intelligent reconfigurable manufacturing control system is
constructed. Based on discussion of the concurrent execution process of intelligent
reconfiguring and intelligent controlling, service-oriented manufacturing control system
software architecture based on Web services is presented, and the system is designed by
Unified Modeling Language (UML). An application case of prototype system validated the
effectiveness of intelligent reconfigurable manufacturing control system in IEC 61499
function block standard, Web services middleware and service-oriented philosophy.
10



10 Abstract: To deal with mixed-model assembly balance for mass customization,
characteristics of mixed-model assembly for mass customization are analyzed, and
factors such as workstation numbers, workstation load and assembly efficiency are also
taken into consideration. Balance model of mixed-model assembly oriented to mass
customization is proposed, and a hybrid genetic algorithm is developed. To prevent the
premature convergence problem and improve the global-optimization capability, Genetic
Algorithm (GA) is combined with Simulated-annealing Algorithms (SA), and the adaptive
crossover and mutation probabilities method are also employed. Results of the simulation
indicated the proposed hybrid GA had better efficiency and optimization performance than
simple GA and SA, and would be one effective way to optimize the mixed-model assembly
line balance.

11 Abstract: After analyzing relationships among aviation project risks, an idea of taking
the probability of schedule risk as benchmark of project risk-level is proposed. To
overcome shortcomings of classical program evaluation technology, based on
improved-Program Evaluation and Review Technology (PERT), a new risk evaluation
method is proposed to assess project risk. This method used the Monroe method to
estimate probability-distribution of important activities and the equivalent-weight
probability method to amend project duration. Then the probability of project schedule risk
is computed based on probability theory, and so successfully gains the project risk-level.
Finally, 04 segment assembly of some aviation project is provided as an example to
demonstrate the general process of risk evaluation.
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