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Figure 3 Coordinate space position of coincidence point
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Figure 4 New coordinate system point number
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Figure 5 Experimental flowchart
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Figure 6 Elbow method and contour coefficient method
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Figure 7 K-Means clustering results
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Figure 8 Two-dimensional effect
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Table 1 Seven parameters and accuracy evaluation table

BELESH k=5 k=6 k=7 k=8
XHHFESE(m)  121.624 —0.00569 0.00182 -0.00377 ~0.00149
Y HIERESE(m ) 155.887 —0.00845 —0.00512 -0.00559 0.00000
ZH RS E(m) 31.898 -0.02250 0.00215 -0.01615 -0.01694
X J7 I e 24 () 0.186 -0.02386 -0.00080 -0.01406 -0.01827
Y eSS (") -0.067 0.04743 -0.00981 0.03693 0.03529
ZIT IR SE (") 0.171 ~0.01094 -0.01801 -0.00950 -0.00427
REZ$ (ppm) 17.579 0.14708 0.06274 0.10914 0.04841
NAFERE (m) — 0.0002547  0.0002650  0.0002263  0.0003078
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Abstract: Background: In coordinate conversion, when there are multiple
coincident points with known data, the selection of coincident points is one
of the key issues. Objective: A method based on the K-Means algorithm to
automatically select a suitable coincidence point among many coincidence
points. Method: By analyzing the basic principles of the K-Means clustering
algorithm and determining the optimal k value, an initial clustering center
selection method is proposed for spatial rectangular coordinate data, and
combined with Python to achieve rapid selection from multiple coincident
points, the coincidence point is automatically selected, and the Bursa model is
used to calculate the seven parameters and the internal compliance accuracy
meets the requirements. Result: The K-Means clustering algorithm can quickly
and automatically select a more suitable coincidence point, and the internal
coincidence accuracy is the best at the best k value. The seven parameters solved
by the determined coincidence point can be used in the coordinates Converting.
Conclusion: The study shows that the method of automatically selecting
coincident points based on the K-Means algorithm is not only feasible but also
able to meet the accuracy requirements of coordinate conversion, which is of
great significance to coordinate conversion work.

Key words: Coincidence point selection; Coordinate conversion; K-Means;

Bursa; Python
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