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The objective of this work is to improve the accuracy of the classical POD snapshots-based reduction model 
in the context of PDEs by coupling the POD with a new and appropriately built basis system. This will be 
done without contradicting the POD optimality theorem. The new basis-building criterion is discussed and 
mathematically expressed. This is based on the idea that the ideal scenario would be to have the snapshots 
already orthogonal so that the PDE solution is directly projected on the snapshots spanned space, the proposed 
criterion therefore aims to minimize the necessary transformation of the snapshots to turn them into ortho-
normal basis in a sense that will be defined. An algorithm to build such a basis is proposed. The efficiency of 
the proposed methods by comparison to the classical one is demonstrated on analytical solutions of steady 
convection equations.
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