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ABSTRACT

Recently, many industries are using three dimensional scanning technology. As the performance of the 3D scanner
gradually improves, a sampling step to reduce a point data or a remove step to remove a part determined to be noise are
generally performed in post processing. However, total point data by long time scanning cannot be processed at once in
spite of performing such those additional processes. In general, a method using a multi threaded environment is widely
used, but as the scanning process work time increases, the processing performance gradually decreases due to various
environmental conditions and accumulated operations. This paper proposes a method to initially remove point data
judged to be unnecessary by calculating accumulated fast point feature histogram values from coming point data of the
3D scanner in real time. The entire 3D scanning process can be reduced using this approach.
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Fig. 2 Flowchart of 3D scanning work using multi-thread

environment
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Fig. 3 A problem with the conventional multi-threading
environment when using large dataset. The blue regions
represent the area that has already been processed by
other thread, and the red parts are the regions that are
currently receiving 3D point dataset from main thread.
The upper left red line is the current scanning position
of the 3D scanner. The spacing of the black arrows
shows the gap between them
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Fig. 4 Fast point feature histogram computation between
pij and pij+ in i-th line
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Fig. 5 Flowchart of 3D scanning work using multi-thread
environment (dotted line region from step 1 to 4) and
proposed method in this paper (shaded dark gray region
from 2-1 to 2-4), simultaneously
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Fig. 6 When point data judged to be unnecessary is
deleted by using proposed method, the position where
the scanner is currently moving(red line) is being processed
normally (right) compared with traditional method (left)
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Fig. 7 In the case on the left, a 7 threshold of 30 degrees
is used, and on the right, a case of using 15 degrees.
If the 7 threshold value is set large (left), required points

are judged to be unnecessary, so shading problem occurs
in rendering
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Table. 1 Additional amount of computation of proposed
method in the worst case (unit: %)

Table. 2 Number of point dataset deleted by proposed
method (unit: %)

data 1 data 2 data 3
number of
deleted points 2512 26.98 30.34
data 100 average
number of
deleted points 27.34 27.23

Table. 3 Overall performance improvement of proposed
method (unit: %)

data 1 data 2 data 3
number of
deleted points 20.78 21.76 19.98
data 100 average
number of
deleted points 21.36 21.18

data 1 data 2 data 3
additional 12.44 12.80 12.24
computation
data 100 average
additional 12.56 12.47
computation
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