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An Approach for Aircraft Assembly Sequence Intelligent Planning
Based on Case Learning

CHEN Junhao, JIA Xiaoliang
(Northwestern Polytechnical University, Xi’an 710072, China)

[ABSTRACT] Assembly sequence planning (ASP) defines the efficiency and quality of aircraft assembly. However,
for the ASP of aircraft, the traditional knowledge reuse is not flexible and the solving time of canonical meta-heuristic
algorithm is tedious. This paper proposes a framework based on case learning to complete the ASP of aircraft. Firstly, the
characteristics of the aircraft ASP are analyzed and the aircraft ASP framework is constituted. Moreover, the aircraft ASP
case is extracted from the heterogeneous information source, the aircraft ASP case is reused by process similarity, and the
assembly sequence of aircraft product is inferred by genetic algorithm and case fragment. Finally, the aircraft ASP system is
designed, and the feasibility and effectiveness of the framework is verified by an example of an aircraft undercarriage.
Keywords: Aircraft assembly; Sequence planning; Case learning; Case fragment; Process similarity
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Design of Distributed-Network Integrated Test Environment for
Aircraft Final Assembly

XIONG Hongrui', LI Tao', LUO Xuan®, DING Xiao', TAN Fengyun'
(1. AVIC Chengdu Aircraft Industrial (Group) Co., Ltd., Chengdu 610092, China;
2. AVIC Chengdu Aircraft Design Research Institute, Chengdu 610073, China)

[ABSTRACT] This research concentrates on the high integrated complicated system architecture and the complexities
at final assembly test stage. It proposes a distributed-network integrated test environment for aircraft final assembly stage
towards the current long-time taken of final assembly tests, which fails to meet the needs of efficient mass production of
new generation aircraft. The proposed test environment has the capacity to verify the functionalities and performance of
aircraft airborne systems at production stage in a hierarchical, comprehensive, and high-efficient way. This research designs
a “off-aircraft test and on-board test” final assembly test mode based on the analysis of airborne system test contents and
efficiency. This mode uses the distributed architecture of “control integration-distributed test” based on Ethernet, which
satisfies the needs of off-aircraft sub-systems tests, overall-aircraft collaborative tests under multi-hierarchy test processes
of final assembly. It links the test parameters of multiple systems, and solves the problems of large test volume, high failure
rate and difficult troubleshooting in traditional tests of final assembly. The aircraft vehicle management & flight control
system is selected as a typical case study as it is highly integrated. A distributed-network integrated test environment is built
for final assembly to verify the feasibility and efficiency, which achieved 52% reduction in overall tests, 60% reduction in
failure rates, and 89% increase in troubleshooting efficiency.

Keywords: Integrated system architecture; Aircraft final assembly test; Distributed-network; Test environment;

Final assembly line
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