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Visualization Design of Intelligent High-speed Train Driving I nterface
Considering the Impact of Information Transparency

WU Yongmeng, WU Haoshuang, ZH! Jinyi”
(School of Design, Southwest Jiaotong University, Chengdu 610041, China)

ABSTRACT: Information transparency in the driving interface is a key design feature that affects the driver's ability to
effectively supervise and take over an intelligent high-speed train. To solve the negative impacts brought by the increase
of transparency information, the work aims to propose effective visualization design methods for transparency information
design of intelligent high-speed train. By the method of literature research and analysis, the literature in the fields of ro-
botics, civil defense, nuclear energy, aerospace, etc. was searched and analyzed respectively, to systematically sort out the
types of transparency information, the cognitive task impacts, and the visualization design methods. By analyzing the in-
formation transparency of the pop-up fault interface for the intelligent high-speed train, the problems and deficiencies in
the current interface were pointed out, i.e., poor visual presentation of task flow and judgment logic, and lack of urgency
of the alarm information and its recovery status. The visualization design of transparency information was proposed
through logic flowchart and color coding, and verified through user experiment. It was found that the logic flow visuali-
zation design had a better effect in enhancing situational awareness and task performance and reducing cognitive load.

The effectiveness of color-coded visualization designs relied on the presentation of a logical flow and the absence of a
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logical flow may reduce the rate of correct operation. Visualization design helps to reduce the negative impact of trans-

parency information on cognitive load and task performance and to achieve high-quality human-machine collaboration in

intelligent high-speed train.

KEY WORDS: intelligent high-speed train; human-machine collaboration; human-machine interface; transparency in-

formation; visualization design
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Tab.3 Comparison results of visualization inter face pairwise (situational awar eness)
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45 WS NASA-TLX F VLA % F i — i — F Sig.
R6 Hisi K A (M=3.450, Esp=1.191) B (M=3.888, Esp=1.204) 2.756 0.012
x5 FIHMUAEEILBRER (BRIEEHE)
Tab.5 Comparison results of visualization interface pairwise (rate of correct operation)
25 R s 1T REBEL 1R — B F Sig.
R7 PAEIER R A (M=1.000, Egp=0.000) C (M=0.913, Egp=0.168) 3.237 0.031
RS BE IR C (M=0.913, Egp=0.168) D (M=1.000, Esp=0.000) 3.237 0.031
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