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A New Direction-based Method for Solving Constrained
Multiobjective Optimization Problems
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ABSTRACT. This paper introduces the Topkis-Veinott Multiobjective Optimization (TVMO) method for non-
linear constrained multiobjective problems (MOPs). TVMO extends the direction-based Topkis—Veinott ap-
proach from single-objective to multiobjective settings and, unlike scalarization methods with predefined weights,
is parameter-free and works directly with the vector of objectives. It handles infeasibility and constraint viola-
tions explicitly rather than through penalties. Each iteration solves an auxiliary quadratic subproblem to obtain
a feasible improving direction, followed by a line search that selects the step length to maintain feasibility and
ensure sufficient decrease of all objectives. Numerical experiments show that TVMO effectively approximates
the nondominated front and outperforms some existing methods across multiple criteria, indicating strong reli-
ability for nonlinear constrained MOPs.
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