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ABSTRACT OF DISSERTATION: GIVEN A SET OF TRANSPORTATION NETWORK GRAPHS CONSISTING OF NODES AND ROAD SEGMENTS, THE
GOAL OF SYNTHETIC TRANSPORTATION NETWORK GENERATION (STNG) IS TO GENERATE NEW NETWORKS THAT ARE BOTH
TOPOLOGICALLY VALID AND GEOMETRICALLY REALISTIC. THIS PROBLEM IS IMPORTANT BECAUSE ROAD NETWORKS MUST SATISFY HARD
TOPOLOGICAL CONSTRAINTS—SUCH AS PLANARITY, CON NECTIVITY, AND BOUNDED INTERSECTION DEGREE WHILE ALSO CAPTURING
THE GEOMETRIC DIVERSITY OF REAL-WORLD ROAD CURVATURE. EXISTING APPROACHES FACE A FUNDAMENTAL CHALLENGE: RULE-
BASED METHODS GUARANTEE STRUCTURAL VALIDITY BUT PRODUCE INFLEXIBLE STRUCTURES, WHEREAS END-TO-END LEARNED
METHODS CAPTURE REALISTIC GEOMETRY BUT FREQUENTLY VIOLATE TOPOLOGICAL CONSTRAINTS. WE PROPOSE HYBRIDSTNG, A
CONSTRAINT-FIRST HYBRID FRAMEWORK THAT ADDRESSES THIS CHALLENGE BY SEPARATING TOPOLOGY GENERATION FROM GEOMETRY
SYNTHESIS. THE FRAMEWORK GENERATES A VALID NETWORK TOPOLOGY AND LEARNS REALISTIC ROAD CENTERLINE GEOMETRY
ALIGNED WITH REAL-WORLD CURVATURE STATISTICS. EXPERIMENTS ON REAL-WORLD DATA ACROSS CITIES WITH DISTINCT URBAN MOR
PHOLOGIES SHOW THAT HYBRIDSTNG ACHIEVES COMPLETE TOPOLOGICAL VALIDITY WHILE SIGNIFICANTLY OUTPERFORMING RULE-
BASED AND LEARNED BASELINES IN GEOMETRIC REALISM.

BIOGRAPHICAL SKETCH : JHANSI XAVIER IS A SENIOR SOFTWARE ENGINEER, TECHNICAL LEAD, AND SOLUTION ARCHITECT WITH OVER 15
YEARS OF EXPERIENCE IN ENTERPRISE SOFTWARE ENGINEERING, CLOUD PLATFORMS, AND DIGITAL TRANSFORMATION. HE IS CURRENTLY
PURSUING A PH.D. IN COMPUTER SCIENCE AT FLORIDA ATLANTIC UNIVERSITY, WITH RESEARCH FOCUSED ON Al SYSTEMS, CONSTRAINT-
AWARE ARCHITECTURES, GENERATIVE Al, AND TRANSPORTATION NETWORK OPTIMIZATION. JHANSI HAS AUTHORED AND CO-AUTHORED
MULTIPLE PEER-REVIEWED RESEARCH PUBLICATIONS AND ACTIVELY CONTRIBUTES TO BRIDGING ACADEMIC RESEARCH WITH REAL-
WORLD ENGINEERING PRACTICES. HIS WORK FOCUSES ON ADVANCING RELIABLE, SCALABLE, AND GOVERNED Al SOLUTIONS FOR
ENTERPRISE ENVIRONMENTS.
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