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Abstract

Research on the position recognition of mechanical parts in the process of automated production
line processing has been a hot research issue in recent years. This paper analyzes and identifies the
position of parts by using the coordinate method and distance method, and uses the geometric im-
age method and AutoCAD drawing methods to give a mathematical model and solution. First, ac-
cording to the attachments DATA1 and DATAZ2 given in the question, the standard position image
placed after the manipulator grabs the part and the single part contour image that needs to be au-
tomatically recognized by the computer before the manipulator grabs the part are displayed using
MATLAB software. Method 1: Describe the position using the coordinate method. According to the
standard position image of the part, a rectangular coordinate system is established on the plane
using the geometric image method, and the center of the large circle in the middle of the partis used
as the origin of the coordinate system. 10 fixed reference points are selected on the part to describe
the position of the part with their coordinates. Import the data in DATA1 and DATAZ2 into an Excel
table, merge the two, composite the standard position image in the single part contour image and
establish a rectangular coordinate system, and describe its position according to the 10 fixed points
selected on the part. Method 2: Describe the position using the distance method. Two detectors are
installed at fixed positions on the production line for identifying parts. The distances to different
positions of the parts are detected respectively, and the lengths of each specific point of the parts
from the detectors are used to describe the position of the parts. The recognition time is analyzed
from two different position measurement principles. When the coordinate method is used for
recognition, the recognition time mainly includes: the time for image recognition and obtaining the
coordinates of ten points; when the distance method is used for recognition, the recognition time
mainly includes the time required for the light source of each detector to be emitted and reflected
back. The efficiency of the two is compared. Secondly, using the first method established in question
1, a rectangular coordinate system is established according to the image of the standard position,
and the coordinates of the 10 fixed points on each part are used to describe the positions of multiple
parts. Using the second method, the distances from the detector to the fixed position points of each
part are detected respectively, and the distances from each part to the two detectors are used to
describe the position of the part. Finally, the two models established based on question 1 are ex-
tended to parts of other shapes. We design parts of specific shapes by ourselves and apply the es-
tablished models. Method 1: First, place the part in the standard position, establish a rectangular
coordinate system, and select multiple fixed points on the part to measure its coordinates and de-
scribe the position. Method 2: Use a fixed detector to detect the distance to a specific point on the
part, and use the distance measured by the detector to describe the position of the part.
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Figure 1. Schematic diagram of part outline
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Figure 2. Parts location
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Figure 3. Standard position image of parts
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Figure 4. Standard position coordinate diagram
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Figure 5. Single part contour image at any position
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Figure 6. Composite image of a single part and standard position
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Figure 7. Coordinate diagram of a single part at any position
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Figure 8. Representation of distance method points and parameters
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Figure 9. Distance representation of standard position
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Figure 10. Image representation of a single part distance method at any position
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Figure 13. Multiple part contour images
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Figure 14. Composite image of multiple parts and standard positions

14 M ERERENENESEIR

DOI: 10.12677/pm.2024.1411389 207 I


https://doi.org/10.12677/pm.2024.1411389

WRIETAER BRI, AR GERIT RS EALIRR, IFRYE CHE R 10 DEE R AR 2 4%

AL E . g5 Rk 15 Fios.

¥ ¥
26.12
2242
2165
8.07
= 1237
N E_ 061
4 I 9
o & = :.“;Im — "
%I B 4/ ri S}; o
l(_\ ~/ \ Nlom 3 _
Pl e |
L ) &)
iyl
Q
N
178
2966
4108
Figure 15. Coordinate diagram of multiple parts
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Figure 16. Multiple parts distance representation image
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Figure 17. Standard position coordinate diagram of specific shape parts
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Figure 18. Distance representation image of a part with a specific shape
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