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For singular surfaces associated to integral curves of exterior differential syste
ms related to sub-Riemannian geometry and tropical geometry, we have realized the classification of singul
arities from real algebraic geometry, and we have completed their generic normal forms. From Legendre dual
ity and control theory, we have classified singularities of tangential varieties to singularities of frame
d curves and surfaces, we have developed the notion of opening of mappings, and we have applied it to the
classification for singularities of tangential varieties to general submanifolds. We have studied G2 sub-R
iemannian geometry from non-linear control theory and the representation theory of real algebraic groups,
and we have classified the related singularities. Moreover, we have developed the triality of D4 geometry
and D4 singularity theory. We have completed the papers for all above themes, all of which already appeare
d or are under submission in international academic journals.
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