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A Vision Based Pallet Measurement Method by Estimating
3D Direction of A Line Parallel to The Ground

Minhwan Kim*, Sungmin ByunTT

ABSTRACT

A line parallel to the ground is frequently shown in our daily life, which enables us to guess its direction.
Especially, such a guess tends to become clear when a vanishing line of the ground is shown together.
In this paper, a vision based pallet measurement method is suggested, which uses a technique for
estimating three—dimensional direction of a line parallel to the ground. The technique computes actually
a vector heading to intersection of a given imaged line parallel to the ground and the ground vanishing

line determined previously on calibrating a measurement camera. Through an experiment of measuring
a real commercial pallet with various orientation and distance, we found that the technique could measure
the orientation of the pallet correctly and accurately. The technique worked well even though an edge
line available on the front plane of a pallet was almost parallel to the ground vanishing line.
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Fig. 1. Two example images of pallet with only one reli—
able edge line on its front plane,
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Fig. 2. Estimation of three—dimensional line direction
from two imaged parallel lines, /, and / . pro—
posed in the method[9]. A vector n, in camera
coordinate system is a normal vector of the lower
virtual plane including the camera origin O and
the imaged line // . The point v is the inter—
section of the two imaged lines and thus repre—
sents their vanishing point, Cross product of two
normal vectors, n, X n,, heads to the vanishing
point v,
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Fig. 3. Usefulness of (red) line at infinity for ground,
Vanishing points of all the (blue) lines parallel
to the ground lie on the line at infinity, 3D direc—
tion of each line can be easily determined from
its vanishing point,
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Fig. 4. Computing intersection of the previously de—
termined (red) vanishing line for the ground and
a given imaged line, The direction to the inter—
section point can be determined through cross
product of the normal vector for the vanishing
line and one for the imaged line,



Fig. 5. An experimental image of pallet in the measure—
ment method[9]. The same pallet images are
used in our experiment, Our method requires
only the bottom edge line on each pallet front
plane, while the method[9] requires the upper
edge line of two fork holes as well as the bottom
one,
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Table 1, Mean of absolute errors in pallet measurement experiments by the method[9] and the proposed method

(unit: mm for Ax Ay, Az and degree for AO)

Measurements Location Orientation
Methods | A X A | Az A G
Method[9] 5.71 9.32 6.72 1.16
Proposed Method 512 8.71 6.76 0.20
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