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Abstract

With the rapid advancement of generative artificial intelligence (Al) technology, the traditional par-
adigm of criminal sentencing is undergoing unprecedented transformation and facing significant
challenges. This study explores the application of generative Al in criminal sentencing, offering a
jurisprudential critique while focusing on three distinct phases of technological integration: the
phase of rejection, the phase of prudence, and the phase of symbiosis. The research observes that
during the rejection phase, the judicial system adopts a negative stance towards Al due to a legiti-
macy vacuum and the opaque nature of algorithmic “black boxes.” In the phase of prudence, Al is
introduced as an auxiliary tool to assist judicial discretion, yet struggles with data bias and misa-
lignment of institutional roles. As the symbiotic phase emerges, the collaborative decision-making
between Al and judges deepens, but new dilemmas also arise, including an explanatory gap and
ethical lapses. To overcome these bottlenecks, the study proposes several staged functional inno-
vations, such as the establishment of regulatory sandbox mechanisms, accountability matrices, and
a dual-track opinion system. These measures aim to foster a dynamic balance between technology
and law, facilitating the evolution of sentencing procedures towards explainability, accountability,
and human-AlI collaboration. Ultimately, the study contends that only through meticulous institu-
tional and technological co-innovation can generative Al genuinely serve judicial justice and propel
the legal system towards greater intelligence, fairness, and transparency.
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Table 2. Case analysis and application evaluation of “full-chain explainability protocol + algorithmic watermarking” (combined
with Deepseek-explainable Al conception)
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