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Abstract: In response to multiple challenges such as bandwidth bottlenecks, coverage gaps, op-
erational complexity, and security threats in network infrastructure during the digital transfor-
mation of higher education, Northwestern Polytechnical University has proactively planned and
implemented a "Smart Optical Network" upgrade project. By constructing a "dual-mode all—o-
ptical" integrated networking solution that combines the Ethernet all—optical network and the
PON all—optical network, deploying a distributed SDN intelligent management platform, and
establishing an integrated "built—in + add—on" security system, the university has successfully
built a new generation of high—performance network foundation to support the future develo-
pment of smart campus. The project has achieved 10—gigabit fiber to the room, 100G core ba-
ckbone interconnection, and deeply empowered numerous typical application scenarios, includ-
ing 4K ultra—high—definition interactive teaching, VR immersive virtual assembly comprehens-
ive training, "5G+WiFi+IoT" hyper-converged ubiquitous access, and intelligent fire protection a-
nd security. It has significantly improved the efficiency of teaching and research, the level of
management services, and the campus security capabilities.
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