101

ESTABLISH A PIXEL COORDINATE SYSTEM, A CAMERA COORDINATE SYSTEM AT THE
END OF THE MECHANICAL ARM, AND A WORLD COORDINATE SYSTEM

A

102

OBTAIN PIXEL COORDINATES OF A TARGET POINT OF A TARGET OBJECT IN THE PIXEL
COORDINATE SYSTEM, AN INTRINSIC PARAMETER MATRIX OF THE CAMERA, AN
EXTRINSIC PARAMETER MATRIX OF THE CAMERA, AND A HOMOGENEOUS
TRANSFORMATION MATRIX OF THE END OF THE MECHANICAL ARM RELATIVE TO THE
WORLD COORDINATE SYSTEM

A

103

OBTAIN A LINE-OF-SIGHT VECTOR OF THE TARGET POINT RELATIVE TO THE WORLD
COORDINATE SYSTEM ACCORDING TO THE PIXEL COORDINATES OF THE TARGET POINT,
THE INTRINSIC PARAMETER MATRIX, THE EXTRINSIC PARAMETER MATRIX, AND THE
HOMOGENEOUS TRANSFORMATION MATRIX OF THE END OF THE MECHANICAL ARM
RELATIVE TO THE WORLD COORDINATE SYSTEM

}

OBTAIN A LINE-OF-SIGHT LINEAR EQUATION ACCORDING TO A HOMOGENEOUS
TRANSFORMATION MATRIX OF THE CAMERA COORDINATE SYSTEM RELATIVE TO THE
WORLD COORDINATE SYSTEM AND THE LINE-OF-SIGHT VECTOR OF THE TARGET POINT
RELATIVE TO THE WORLD COORDINATE SYSTEM

104

e

A4

OBTAIN A PLANAR EQUATION OF A PLANE WHERE THE TARGET POINT IS LOCATED IN
THE WORLD COORDINATE SYSTEM

A

OBTAIN WORLD COORDINATES OF THE TARGET POINT ACCORDING TO THE LINE-OF-
SIGHT LINEAR EQUATION AND THE PLANAR EQUATION

A

CONTROL THE MECHANICAL ARM, ACCORDING TO THE WORLD COORDINATES OF THE
TARGET POINT, TO OPERATE THE TARGET OBJECT ACCORDING TO A PRESET STRATEGY

FIG.1
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ESTABLISH A PIXEL COORDINATE SYSTEM, A CAMERA COORDINATE SYSTEM AT THE
END OF THE MECHANICAL ARM, AND A WORLD COORDINATE SYSTEM

}

OBTAIN PIXEL COORDINATES OF A TARGET POINT OF A TARGET OBJECT IN THE PIXEL
COORDINATE SYSTEM, AN INTRINSIC PARAMETER MATRIX OF THE CAMERA, AN
EXTRINSIC PARAMETER MATRIX OF THE CAMERA, AND A HOMOGENEOUS
TRANSFORMATION MATRIX OF THE END OF THE MECHANICAL ARM RELATIVE TO THE
WORLD COORDINATE SYSTEM

l

OBTAIN A 3D COORDINATE EXPRESSION OF THE TARGET POINT IN THE CAMERA
COORDINATE SYSTEM ACCORDING TO THE PIXEL COORDINATES OF THE TARGET POINT
AND THE INTRINSIC PARAMETER MATRIX

)

OBTAIN A LINE-OF-SIGHT VECTOR OF THE TARGET POINT RELATIVE TO THE CAMERA
COORDINATE SYSTEM ACCORDING TO THE 3D COORDINATE EXPRESSION OF THE
TARGET POINT IN THE CAMERA COORDINATE SYSTEM

}

OBTAIN A HOMOGENEOUS TRANSFORMATION MATRIX OF THE CAMERA COORDINATE
SYSTEM RELATIVE TO THE WORLD COORDINATE SYSTEM ACCORDING TO THE
EXTRINSIC PARAMETER MATRIX AND THE HOMOGENEOUS TRANSFORMATION MATRIX
OF THE END OF THE MECHANICAL ARM RELATIVE TO THE WORLD COORDINATE
SYSTEM AND ACCORDING TO THE FORMULA

]

OBTAIN A LINE-OF-SIGHT VECTOR OF THE TARGET POINT RELATIVE TO THE WORLD
COORDINATE SYSTEM ACCORDING TO THE HOMOGENEOUS TRANSFORMATION MATRIX
OF THE CAMERA COORDINATE SYSTEM RELATIVE TO THE WORLD COORDINATE
SYSTEM AND THE LINE-OF-SIGHT VECTOR OF THE TARGET POINT RELATIVE TO THE
CAMERA COORDINATE SYSTEM AND ACCORDING TO THE FOLLOWING FORMULA

A

OBTAIN COORDINATES OF AN ORIGIN OF THE CAMERA IN THE WORLD COORDINATE
SYSTEM ACCORDING TO THE HOMOGENEOUS TRANSFORMATION MATRIX OF THE
CAMERA COORDINATE SYSTEM RELATIVE TO THE WORLD COORDINATE SYSTEM

A

OBTAIN A LINE-OF-SIGHT LINEAR EQUATION ACCORDING TO THE COORDINATES OF THE
ORIGIN OF THE CAMERA IN THE WORLD COORDINATE SYSTEM AND THE LINE-OF-SIGHT
VECTOR OF THE TARGET POINT RELATIVE TO THE WORLD COORDINATE SYSTEM

|

OBTAIN A PLANAR EQUATION OF A PLANE WHERE THE TARGET POINT IS LOCATED IN
THE WORLD COORDINATE SYSTEM

OBTAIN WORLD COORDINATES OF THE TARGET POINT ACCORDING TO THE LINE-OF-
SIGHT LINEAR EQUATION AND THE PLANAR EQUATION

CONTROL THE MECHANICAL ARM, ACCORDING TO THE WORLD COORDINATES OF THE
TARGET POINT, TO OPERATE THE TARGET OBJECT ACCORDING TO A PRESET STRATEGY

N Y

FIG. 2
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