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Line Feature Based Man-Made Object Recognition with Invariance

WEI Hui QIU Zhen-Yu

(Cognitive Model and Algorithm Laboratory, School of Computer Science and Technology . Fudan University, Shanghai 200433)

Abstract  The traditional three-dimensional object recognition method based on hypothesis and
test needs to solve the coordinate transformation matrix from scene to model through a group of
non-linear equations. Therefore, it has a very high complexity. This paper presents a man-made
object recognition method based on the geometric feature of line characteristics, and disperses the
overall coordinate transformation calculation in every local Plane Homography calculation, re-
duces the complexity of the solution. Its process: firstly pre-match the feature points using geo-
metric invariants, then assume and solve the Plane Homography matrix between scenes to model.
After that it matches the line segments on the homography plane, and by this verifies the as-
sumption. Experiments prove that this method can rapidly and accurately identify man-made ob-

jects with coplanar line features.

Keywords man-made object recognition; line features; hypothesis and test; plane homography;

feature matching
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Background

The study of this paper belongs to a field of object rec-
ognition with invariance in computer vision and pattern recog-
nition. The evidences either from cognitive psychology or
from physiological neuroscience, the object recognition is
highly geometrical feature-based. But two big problems, one
is feature selecting and the other is binding, block us to de-
sign machine vision system working purely in a space of geo-
metrical features except that a larger amount of knowledge is
indispensable. Due to these difficulties, more and more pro-
grams adopt some alternative methods, they can work to an-
swer question ‘is there any X (some special object) in a pic-
ture’, but they usually fail to answer question ‘where is it’
or “how many are they’. This is because image understand-
ing relies more on geometrical features selection and combina-
tion, less on physical signals processing. The invariance of
visual perception is not sensitive to geometrical features and
their combination, but highly sensitive to even subtle change
in pixel level. Thus using features with obvious geometrical
formation to recognize object is a very good choice. As gener-
ally, the size of a geometrical feature is bigger than pixel,

and it is often composed of hundreds of pixels. So the ap-
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[26] LuG Q. XuHG, Li Y B. Line segement detection based on
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pearance of feature is influenced by object’s pose, distance,
structure and spatial position. This makes it is very difficult
to isolate features from an image, and to locate their posi-
tions, and to define their relationships, and to produce a spa-
tial distribution of them, and to distinguish figure from back-
ground. Feature-based perceptual invariance is challenging
because several hard problems like integration, attention,
knowledge-driven, get involved. At same time this method is
also very promising because it consistent with essential mech-
anism of human vision. In theory we know little about how to
select and combine geometrical features efficiently, and in
practice we cannot cluster pixels into feature quickly. These
two problems prevent computer vision based on geometrical
feature to be popular. Line is a kind of general feature in
manmade object. In this paper we utilize lines and geomet-
rical invariant to recognize object with invariance. This work
is a part of 973 Project with No. 2010CB327900 and Shanghai
Science and Technology Development Funds Project with
No. 08511501703, and this paper tries to achieve pose invari-
ance. The main goal of these two projects is to develop new

intelligent sensing algorithm.



