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Abstract

This paper uses the DJI Phantom 4 RTK drone to collect aerial photography data, creates a 3D model
using context software, and performs texture repair on the 3D model using DP-Modeler software.
The 3D model facilitates the production of DSM and OSGB, and CASS software is used to produce
digital line maps. The topographic map can be used in the next planning and construction of the
Panzhihua University main campus, and the accuracy analysis of this experiment is conducted,
which has a certain guiding significance for production practice.
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Figure 1. Route planning map

B 1. ARgeMxIE

Table 1. Field data collection of image control points
1. BIERIMNLEIERE

BIER X Y Z

2 *266.5618 *099.382 1195.869

*406.5207 *171.629 1202.8083
5 *701.8889 *173.933 1193.3301
6 *618.4702 *181.84 1209.8973
7 *963.3649 *057.068 1163.1631
8 *946.5679 *144.276 1163.4345
9 *072.3929 *226.602 1148.7472
11 *713.6077 *315.569 1162.6886
12 *671.9003 *302.694 1162.7742
13 *609.9932 *312.471 1162.7044
15 *807.2074 *210.546 1167.843
18 *127.1092 *151.372 1197.0739
19 *075.9732 *40193.4 1198.1649
20 *099.1638 *239.482 1202.2644
21 *902.3445 *306.053 1214.3884
22 *820.2156 *305.567 1214.6281
23 *743.9944 *215.79 1214.8893
24 *975.2069 *022.634 1217.1177
25 *108.2418 *094.356 1198.208
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Figure 2. Data processing flow chart
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Figure 3. 3D view of the survey area of Panzhihua University
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Figure 4. Digital surface model of Panzhihua University
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Figure 5. Manufacturing process diagram of DLG
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Figure 6. Partial digital line drawing of the Panzhihua University
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Table 2. Mean square error in plane position
2. FHMUEPIRE

b S
AN
P, bR it it
1:500 0.3 0.4
1:1000 0.6 0.8
1:2000 12 16

RAZEH=AMIE, FRMXRFRERS . WX R ER S W% 3 P,
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Table 3. Quality report

F3 RERS

R % K RE[m] RS M (B2 5 é?&%[%;RMS 5%%EG[EE]FE‘EGRMS Eégﬁmli%f 7J<3[Fr§<z°§ ﬁ?mlé]jef
2 =4 %gﬁ: 8810 (62 mark6e2d photos) 213 0.1554 0.1157 é 8(1)1131 0.0045
3 =4 gg 8810 s e hotos) 0.76 0.0837 0.0401 é 8:8(1);&2_: -0.0384
> = g; 8810 (59 markSe?j photos) 16 0.1039 0.0883 $ _000(;07325 0.0427
6 =4 g; ggio 3 " hotos) 0.84 0.085 0.0372 é ;)?6033133; -0.0131
! = g; 8810 (62 marki%j photos) 2.29 0.1792 0.1409 $ 901‘(‘)%8 00033
8 =4 g% 8810 (65 mark?asd photos) 182 0.1215 0.1076 é :)00(:3%23 ~0.0031
o =4 g; 8810 (48 markgj photos) 2.02 0.1288 0.1245 $ _—%.014132; 0039
1 =4 g% ggio (61 mark?ii photos) 1.34 0.1379 0.10 é :)00036266 0.0673
12 —% gqﬁ: 8810 (60 markGe?j photos) 110 0.1085 0.0582 é 88(5)33 0.0221
13 =4 §§ 8810 (72 markYeZd photos) 1.96 0.1641 0.1331 é _700005231876 00381
15 —H gqﬁ: 8810 (73 mark7e?j photos) 178 0.1496 0.0979 é 9(??)?124 00213
18 = §§ 8810 (43 markt?j photos) 5.95 0.3382 0.355 é 1%3;)3;3868 0.0705
19 — gqﬁ: 8810 (62 markeeii photos) 2.39 0.172 0.1353 é ;0013%)567 0.03%
20 = §§ 8810 (44 mark4e?1 photos) 2.03 0.107 0.1061 é 88234 00168
2 =4 g% ggio (28 markze?i photos) 125 0.081 0.054 é 88323 0.0084
22 =4 ;E 8810 24 (24 marked photos) 0.61 0.0644 0.0231 $ g:gig;‘ 0.0048
2 = g% ggio (26 markze?i photos) 068 0.0871 0.0267 é i%%()z% 0.0048
24 = g; 8810 (41 markﬂj photos) 1.48 0.1083 0.0714 $ 9(())?)23 0.0054
25 = g% ggio (42 marktzd photos) 2.38 0.1504 0.1298 é 8(1)54312 003
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Table 4. Coordinates and error calculation of image control points

® 4 BERLRLRETE

SR A T A B A ZAH
B X Y z X Y z AX AY AZ
2 *266.5618  *099.382 1195869  *266.5765  *099.396  1195.8645  0.0147 0.0144 —0.0045
3 *406.5207  *171.629  1202.8083 *406.5319  *171.632  1202.7699  0.0112 0.0025 -0.0384
5 *701.8889  *173.933  1193.3301  *701.8854  *174.01 1193.3728  —0.0035 0.0772 0.0427
6 *618.4702  *181.84  1209.8973 *618.4689  *181.875  1209.8842  —0.0013 0.0348 -0.0131
7 *063.3649  *057.068  1163.1631 *963.4053  *057.057  1163.1598  0.0404 -0.0108 -0.0033
8 *046.5679  *144.276  1163.4345 *946.5036  *144.362  1163.4314  —0.0643 0.0862 -0.0031
9 *072.3929  *226.602 11487472  *072.3497  *226.592  1148.7082  —0.0432 -0.01 -0.039
1 *713.6077  *315569  1162.6886 *713.5411  *315.601  1162.7559  —0.0666 0.032 0.0673
12 *671.9003  *302.694  1162.7742 *671.9541  *302.695  1162.7963  0.0538 0.0007 0.0221
13 *609.9932  *312.471  1162.7044  *609.9015  *312.382  1162.6663  —0.0917 -0.0886 -0.0381
15 *807.2074  *210.546  1167.843  *807.2909 *210.5 1167.8199  0.0835 —0.0464 -0.0231
18 *127.1092  *151.372  1197.0739  *127.0756  *151.471  1197.1444  —0.0336 0.0988 0.0705
19 *075.9732  *193.4 11981649 *075.9475  *193.431  1198.1253  —0.0257 0.0306 —0.0396
20 *999.1638  *239.482  1202.2644  *999.2608  *239.521  1202.2476 0.097 0.0394 -0.0168
21 *902.3445  *306.053  1214.3884 *902.3805  *306.091  1214.4009 0.036 0.0383 0.0125
22 *820.2156  *305.567  1214.6281 *820.2293  *305.581  1214.6365  0.0137 0.0139 0.0084
23 *743.9944  *21579  1214.8893  *743.9847  *215766  1214.8941  —0.0097 -0.0244 0.0048
24 *975.2069  *022.634  1217.1177 *975.2752  *022.636  1217.1231  0.0683 0.002 0.0054
25 *108.2418  *094.356  1198.208  *108.2657  *094.381  1198.178 0.0239 0.0246 -0.03
iRz 0.0112 0.0139 -0.0033
iR 2 0.005416  0.016589  —0.00081

HIFRARE B IRZEWE), K& 4 s B &on . IrdiBanlsl 7 o .
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Figure 7. Tie point offset polyline chart
7. B R RETEKE
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Figure 8. Four different control point schemes
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Table 5. Precision of control points for scheme |

F5 ARESIRBE

A HBELRE[BR] AX AY AZ
2 0.86 0.0225 —0.046 0.0999
6 0.93 -0.0075 0.0082 0.0216
15 0.91 0.0895 —0.0949 —0.0695
25 0.88 —0.0304 —-0.0371 0.075
HiR 72 0.89 —0.0258 —0.0436 0.0569
Table 6. Precision of control points for scheme Il
6. FRTHISBE
R HBELRE[B K] AX AY AZ
2 0.59 —-0.025 -0.477 0.0644
6 0.85 -0.0141 0.0026 0.087
15 0.8 —0.0208 0.0609 —0.0522
25 0.92 —0.0396 —-0.02 0.017
HRZE 0.86 —0.0195 —0.0368 0.0346
Table 7. Precision of control points for scheme TII
R AR=THISEE
R HBGLRZE[BR] AX AY AZ
2 0.49 0.0082 —0.0023 -0.0033
6 0.79 —-0.0111 0.0316 —0.0007
15 0.99 0.0242 —0.0372 —0.0166
25 0.75 —0.0122 0.0013 0.0038
MR 2 0.81 0.0156 0.0103 0.0238
Table 8. Precision of control points for scheme IV
8. FRITHISHEE
R4 HBGLRZE[BR] AX AY AZ
2 0.51 0.0047 —0.0156 -0.0046
6 0.80 -0.0102 0.0258 -0.0109
15 0.95 0.0190 —0.0349 —0.0054
25 0.73 —0.0144 0.0025 0.0225
W2 0.80 0.0148 0.0098 0.02052
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Figure 9. Errors and analysis of different schemes
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