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Abstract

The quality of software test cases directly impacts the quality of the software under test. In the cur-
rent era of rapid development of large language models, prompt engineering and other key tech-
nologies are being applied to generate black-box test cases. However, a common issue is the incon-
sistent quality of generated test cases, particularly in abnormal scenarios, which often fail to fully
meet actual testing requirements. To address this, this study focuses on the research of structured
prompt design methods for cockpit display control software. By comparing the effectiveness of dif-
ferent structured prompt factor combinations in test case generation through expert scoring and
software code defect detection rates, the optimal structured prompt is derived, effectively improv-
ing the quality and efficiency of software test case generation.
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Figure 1. Research process for test case generation methods
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Figure 2. Explanation of structured prompting techniques
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Figure 3. Comparison of test case generation results
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