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Fast local feature description algorithm based on
greyvalue differential invariants
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Abstract: A fast local feature description algorithm based on the region histogram of Greyvalue Differ-
ential Invariants(GDIs) is presented to improve the traditional GDI feature descriptor with complex
computation, worse stability and less information. The GDIs with the meaning of differential geome-
try derived from low order derivatives are used to describe a feature point to reduce the computation
complexity of the feature descriptor and enhance the stability. The intensity and relative location of
the feature point neighborhood are made full use of to increase the content of information and improve
the robustness of the feature descriptor. Finally, the feature description is used to match images. The
experiment results demonstrate that the proposed algorithm can get better matching results in the ca-
ses of image zoom, rotation, blurring, illumination varying, smaller viewpoint changes as well as
JPEG compression. Furthermore, the processing speed is about twice that of the Scale Invariable Fea-
ture Transform(SIFT).
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Tab.1 Comparison of average processing time (s)
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SIFT 28.04 18.042 14.66  19.13  22.81

SURF 13.38 11.026 4.430 6.545 7.641
GDI-72  6.648 6.119  4.570  5.507  5.453
GDI-48 4.818 4.513 3.354 3.924  3.421

GDI-24 3.024  2.854 2.18 2.490  2.197
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Tab. 2 Precision comparison of GDI-24, GDI-48 and GDI-72

73]

graffiti  bikes cars UBC

Method  Boat
GDI 24 93.8 98.5 98.2 97.2 98. 0
GDI 48  96.5 99.1 98. 8 98. 3 99. 3
GDI 72 99.5 99.2 99.0 98.5 99.4
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Fig.4 Examples of matching results with GDI-24
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