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Comprehensive Evaluation of Human-Machine Interface Layout in
Train Driving Cab Based on the Multi-Level Fuzzy Theory

RAO Dong', CHEN Yue-yuan?, LYU Wen-long®, LANG Jia-ning®
(1.Beijing Metro Construction Administration Corporation Ltd., Beijing 100068, China; 2.Beijing Jiaotong
University, Beijing 100044, China; 3.NAURA Technology Group Co., Ltd., Beijing 100176, China)

ABSTRACT: The work aims to propose an evaluation method for the human-machine driving interface of train based on
the multi-level fuzzy theory. Based on the driving tasks analysis, a “task-device-motion” index system for comprehensive
evaluation of train driving interface was constructed from the perspective of human joint movements that can directly re-
flect comfort. Then, an evaluation model of train driving interface layout was built based on the multi-level fuzzy theory.
By design of human factor experiment, the analytic hierarchy process and the fuzzy rough set were used to obtain the
weight of indexes of each level to conduct comprehensive qualitative evaluation of the train driving interface layout.
Taking the bridge layout of Beijing Metro automatic train as an example, the verification experiment confirms the feasi-
bility and effectiveness of the comprehensive evaluation model. It provides theoretical and practical guidance for the
layout design of the subway train driving interface in the early stage.

KEY WORDS: human-machine interface; layout evaluation; fuzzy theory; fuzzy rough set; analytic hierarchy
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