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Non-differential Descriptor: Robust gradient reversal descriptor
based intensity

HIDEAKI ONISHIT!*  TOSHIKAZU WADA 1P

Abstract: We propose a local feature descriptor, Non-differential Descriptor (NDD), which does not use pixel
intensity difference. Local feature descriptors, such as, SIFT, SURF, and ORB, use differences of adjacent or
neighboring pixel intensities for robust feature description against uniform intensity change. However, the difference
can remove excessive information of local features, because it removes pairwise pixel intensity offsets, which can
vary within the local image. Also, these descriptors compute normalized histogram of oriented gradients (HOG) as
invariant features against intensity magnification change. This type of descriptor is unstable for low contrast images,
because the normalization can magnify small unwanted features. In our previous research, we have shown that a
search problem finding nearest image for query images by changing intensity magnification and offset can be
formalized as a nearest subspace search, which can be transformed into equivalent nearest neighbor search. NDD
employs this transformation, which enables fast and robust local image matching against uniform intensity change.
NDD can correspond image pairs having negative intensity magnification, i.e. gradient reversed image pair can
correctly be corresponded. Through the experiments, we confirmed that description speed of NDD is much faster
than SIFT while keeping the same matching accuracy.
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