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Abstract

The fundamental theoretic frame of Computer Vision technology
has been formed with the development of 50 years, With the
development of computer, computer vision measurement technology
has been used more and more widely as its important applied field.
With its characteristic of non-contact. large scale and high precision, it
can not be substituted by other contact methods for some special objects
and applied fields. In the location control system of motion object, its
feedback measurement part must meet the need of realtime and
robustness of control system, the paper studied systematically the
technique feature and key points of realtime measurement system of
motion objects based on computer vision.

At first, the paper makes a whole summary of computer vision
and its basic theoretic frame, discuss and analyses mainly the
fundamental model, measurement principle and characteristics of
computer vision measurement technology and the relationships with
other related subjects, points out its current study direction and hot
questions and the two classic problems applied in motion control
system are concluded :2D moving subject location gauge and 3D
coordinate measurement with moving locus constraint.

According to camera perspective projection theory, the
measurement model for 2D moving subject location is deduced from
creative application of camera radial alignment constraint which

v
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eliminates fully radial distortion. Presents a new concept of space
constraint plane and gets computer vision measurement model for
3D location with space locus constraint based on the analysis of
ideal bi-camera measurement model, which eliminates fully camera
radial distortion. On the basis, the two creative deductions are gained.
The study results are of prevent guidance to moving subject vision
measurement with space locus constraint.

The moving and bi-stereo matching of image feature is a classic
and not fully solved question to realtime moving subject and space
3D coordinate measurement. Since line edge is the most prominent
feature of casting slab image , the paper establishes line likelihood
estimation function based on the analysis of line edge likelihood and
extend to curve edge feature match.

After establishment of correct measurement model, the
measurement accuracy depends on the precise calibration of model
parameters. The paper puts forward a global parameter calibration
method according to the measurement model feature of moving
locus constraint and makes a detail error analysis; on the basis,
brings forward some related measures to decrease the gauge error.

Fulfilled the development of computer vision measurement system
for casting slab and put into production successfully; the paper gives a
detail analysis of system hardware and software function; emphasizes
on the discussion of measurement algorithm and dynamic tracing and
gives the technique figure of the real gauge system.

The moving subject state predictive estimation model and
realtime tracing algorithm are studied expanded with application of
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Kalman filter and computer simulation is made based on the vision
gauge model of space locus for large cranes, the results show that the
method is a valid solution to the realtime dynamic tracing of moving
subjects. It is proposed for the first time that the last predictive value
is used as the current one when moving image feature mismatches to
meet the need of feedback unit for control system.

At last, the paper presents a detail discussion and quantitative
analysis on the key problems for computer vision measurement of
moving subject, study mainly on the relations among image edge
detect algorithm, detect windows and measurement velocity ., feature
matching rate ; the given conclusions have prevalent guidance to the
design and analysis of a kind of computer vision measurement

system.

Keywords vision measurement, moving subject, feature match, realtime
measurement, dynamic tracing, parameter calibration, error
analysis, state prediction estimation, radial constraint, line
similarity function
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