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Abstract

In response to the lack of analysis on the impact of image control point layout schemes on the ac-
curacy of real 3D models, this article takes a real 3D area in a certain area as the experimental
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area, designs 9 different image control point layout schemes, and selects image control points for
spatial encryption and real 3D model construction based on different image control point layout
schemes. A comparative analysis was conducted on the point accuracy and edge length accuracy of
constructing realistic 3D models under different schemes. The results showed that the models
constructed under 9 different schemes of image control point placement met the requirements in
both point accuracy and edge length accuracy, and the model accuracy tended to stabilize as the
number of image control point placement increased. The research in this article can provide ref-
erence for the design of image control point layout schemes in unmanned aerial vehicle tilt pho-
togrammetry related projects.
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Figure 1. Layout plan of image control points. (a) Five point method; (b) Seven point method; (c¢) Nine point method; (d)
Thirteen point method; (e) Fifteen point method; (f) Twenty-five point method
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Figure 2. Realistic 3D model effect of the survey area

B 2. MEERZHEERHR

DOI: 10.12677/gst.2023.113027 242 Wz kl2EH A


https://doi.org/10.12677/gst.2023.113027

J R

4. SERIEBEE S

WRE O FANF] 5% R AT BT ST 2 = N M S S SRR, T S SR AR R (A
R RELHATRERE.

4.1. BSLEE ST

FEMIXBEE 8 MG A RUF R 51582 sl — Sy 2GRS & m Ak by, Horp 4 M R AT
MX LMK, F35h 4 A LTI DA X G 8 /e i X A [ A% s AT 505 S A R ST 55
=R AT SRS RIS o R A AR RRAE O L, OSSR A 2 ) 44 R AR AR O T AR, 351
IHHRAEESMEER PP RZES SRETIRE, SERWE | Por, RN SRS R w57 8T L5t
AR I IR E SRR IR Z I, SR 3 R .

Table 1. Construction of realistic model plane and mean square error/m for different image control point layout schemes
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Figure 3. Construction of realistic model plane and elevation mean square error curve with different image control point
layout schemes
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Table 2. Comparison of true edge length values and real scene model edge length measurements/m
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Table 3. Relative error of side length/%
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