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A Novel Local Invariant Feature Detection and Description Algorithm

YANG Heng WANG Qing
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Abstract  Local invariant features have been successfully applied in many applications in comput-
er vision. This paper proposes a novel local feature detection and description algorithm. The fea-
tures are invariant to image rotation, scale and illumination changes, and even can be invariant to
weak affine transformations. In general, the local feature extraction process can be divided into
two key steps which are feature detection step and feature description step. In the detection step,
firstly, the Harris corners are detected in every scale level image. Secondly, the local scale-space
extrema is searched within a window which is center-localized on the multi-scale Harris corners.
Finally, the predominant orientation is computed for each keypoint. The proposed feature detec-
tion algorithm has good repeatability performance. In the description step, a novel local descrip-
tor is created based on the gradient distance and orientation histogram (GDOH). GDOH not only
has good matching performance, but also has low dimensionality, which results in much faster
feature matching speed. Extensive experimental results have demonstrated the effectiveness and

efficiency of the proposed algorithm.
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Background

This paper focuses on the issues of local feature detec-
tion and description which can be widely applied in computer
vision applications, such as wide-baseline image matching
and image retrieval. In feature detection aspect, recent litera-
tures are all based on the scale space theory. The proposed
Harris-Difference algorithm outperforms other traditional al-
gorithms, such as Harris-Laplace and Fast-Hessian, in terms
of repeatability criterion. Furthermore, it obtains higher per-
formance in noise resistance than DoG algorithm. In feature
description aspect, the proposed GDOH (Gradient Distance
and Orientation Histogram) algorithm can achieve similar
and even better feature matching performance than the state-
of-the-art descriptors, such as SIFT, PCA-SIFT and GLOH,
which are widely used in vision applications. Moreover, the
dimensionality of the GDOH descriptor is much lower than
these widely used descriptors which results in higher efficien-
cy in feature based image matching and retrieval systems.
The research work and the result of this paper is a part of the
project supported by National Natural Science Foundation of
China (No. 60873085) and National High Technology Re-

search and Development Program (863 Program) of China
(grant No. 2007AA01Z314). The NSFC project is to solve
the issues of feature correspondence and optimization from
large scale unordered wide baseline images. The ‘863’ pro-
ject aims at 4D scene reconstruction based on multiple web-
baseline images. The images are automatically grouped ac-
cording to the time sequence and the correspondent recon-
structed 3D scene can be viewed on time line. The system
provides users an efficient way to organize large amount un-
ordered images in the temporal and spatial orders. Some sys-
tems on the reconstruction from images have been developed
in recent years. The most representative one is the Photo
Tourism, which can reconstruct 3D scene from hundreds of
images in a few days. The project aims to improving the re-
construction accuracy and speed based on larger scale image
set. The first task of the projects is to improve the feature
matching performance, which is the key and important step
of the whole system. This paper is to address such issue.
The proposed method can improve the performance of feature

matching in both the detection and description aspects.



