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Dynamic Resilient Security System for 2026: Integrated Evolution of AI, Quantum Cryptography,
and Zero Trust Architecture

Bi Qihang
(Wuhan University, Wuhan, Hubei 430040)

Abstract: Facing the dual threats of breakthroughs in quantum computing and the weaponization of generative Al, traditional
cybersecurity systems face disruptive challenges. This paper proposes a dynamic resilient security system for 2026. By integrating
Al-enabled defense, quantum cryptographic technologies, and zero trust architecture, it constructs a new-generation defense paradigm
featuring "quantum foundations, Al orchestration, and zero-trust boundary delineation." The study shows that: Al-enabled intelligent
defense increases threat detection accuracy to 91%, compresses response time from 4 hours to 2.3 minutes, and reduces incidents of
human operational errors by 40%; The QKD + PQC integrated cryptographic system achieves dual protection against quantum
eavesdropping and cryptographic cracking, enabling Beijing-Hefei quantum secure calls to exceed 1,000 km in cross-domain
communications and reducing the risk exposure surface by 73%; The standardized zero trust architecture achieves millisecond-level
dynamic access control in edge computing scenarios, with abnormal instruction detection latency of <= 10 milliseconds in industrial
scenarios and a 65% reduction in data leakage risk. To address bottlenecks such as the IoT vulnerability crisis affecting 3 billion devices
and quantum deployment costs exceeding RMB 100,000 per device, solutions including edge-native security and silicon-based quantum
light-source chips are proposed. Empirical evidence shows that enterprises deploying this system achieve a 41% increase in return on
security investment (ROSI), providing an independently controllable security foundation for the development of Digital China.

Keywords: dynamic resilience security; Al-enabled cyber defense; quantum cryptography integration; zero trust architecture;
post-quantum cryptography (PQC); edge-native security; generative Al security; cyber data sovereignty



