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Fig. 1 UAV aerial camera system
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Table 1 ~ Error analysis

ne S X AR R ST Y Ak bR PEE X Ak bR PR Y Akbg X AEpRIR 22 Y ApbRiRZE
1 603. 272 404. 526 603. 281 404. 532 0. 009 0. 006
2 685. 447 142. 025 685. 463 142. 027 0.016 0. 002
3 361. 688 026. 331 361.733 026. 308 0. 045 -0.023
4 550. 126 437.142 550. 131 437.137 0. 005 -0. 005
5 458.765 550. 063 458. 677 550. 088 -0. 088 0. 025
6 446. 352 156. 246 446. 354 156. 248 0. 002 0. 002
7 415.203 056. 164 415.205 056. 166 0. 002 0. 002
8 389. 656 147. 656 389. 654 147. 652 -0. 002 -0. 004
9 393. 464 120. 369 393. 465 120. 367 0. 001 -0. 002
10 256. 489 159. 985 256. 486 159. 983 -0. 003 -0. 002
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Table 3 SCAN index
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1 1.654 56 1.021 54 1.698 44 1.642 34
2 1.266 41 1.334 44 1.23326 1.32441
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Table 4 Requirements for GNSS technical measurement
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Table 5 Basic requirements for GNSS control
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Table 6 Test results

S A1 22{H Ax 2 Ay Z{HAH mi#2
66 NHO9 -0.003 0.008 -0.065 NHO09
68 NH0O9 0.002 0.025 -0.056 NHO09
66 NH12 0.001 0.025 -0.011 NHI12
68 NH12 -0.003 0.031 -0.004 NHI2
66 NH14  0.006  0.030 -0.018 NH14
66 NH14 -0.009 0.033 -0.008 NH14
68 NHO4  0.000 -0.002 0.001 NHO04
66 NHO4 -0.002 -0.002 0.009  NHO4
66 NHO4 0.004 -0.006 0.004  NHO4
68 NHO4 0.005 0.003 -0.002 NHO4
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Table 7 Fixed point locations

g Ax Ay AH
NH11 -0. 001 0. 002 0. 004
NH12 -0. 001 0. 000 0. 003
NH12 -0.005 0. 002 -0. 001
NH12 0. 000 0. 001 -0. 004
NH12 -0. 005 0. 002 0.012
NH14 0. 005 0. 006 0. 009
NH15 -0.012 0. 003 0. 004
NH14 0. 001 -0. 006 -0.015
NH14 -0. 003 -0. 006 -0. 005
NH14 0. 006 0. 000 -0.015
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Table 8 Comparison of application effect

M2z i PRAEIIZ2 5 (E (m) A Zt\)‘ci&iﬁﬂllé%ﬁﬂi o A fORE R T
ML HE (m) Mezinrz M2 LA (m) M2z 22
NH1 1.500 0 1.499 6 -0. 000 4 1.436 5 -0.063 5
NH2 1.400 0 1.400 2 0. 000 2 1.346 8 -0.053 2
NH3 2.300 0 2.300 6 0. 000 6 2.236 4 -0.063 6
NH4 1.250 0 1.250 3 0.000 3 1.365 4 0.115 4
NH5 1.600 0 1.599 9 ~0.000 1 1.635 6 0.035 6
NH6 2.600 0 2.600 0 0. 000 0 2.5412 -0.058 8
NH7 2.340 0 2.340 1 0.000 1 2.4659 0.1259
NH8 2.390 0 2.390 0 0.000 0 2.4136 0.023 6
NH9 2.480 0 2.480 1 0.000 1 2.563 1 0.083 1
NH10 2.500 0 2.500 0 0. 000 0 2.5103 0.010 3
NH11 3.900 0 3.899 9 -0.000 1 3.9126 0.012 6
NH12 2.500 0 2.500 3 0.000 3 2.516 3 0.016 3
NH13 1.500 0 1.500 0 0. 000 0 1.5423 0.042 3
NH14 2.4300 2.4300 0. 000 0 2.456 9 ~0.026 9
NHI5 2.690 0 2.690 5 -0.000 5 2.685 2 0.004 8




- 304 - O oM 2022 4F 39 %

8 T, AT H R 22 18 B PIBLT). SR 37(05) 154-159+171
(B HIR 22 R 7E 0. 001 LLP, FH HL TAEGe i 22 4 fATRSE, B STl MBS AR, 45 . 2020, BB 185 114 37 760 7 g b T 0

. N . " - DARHARRIIZ[ 1], JIHERE ,46(04) :45-46+48.
53 SRIEZS W 22 g % i N
A A SCE T B 0 22 4 A I 22 ) UM 5 S B S B 2N 2018, I K i B AT

B Z MR 2Z T /N ,Eiﬁﬁilﬁ‘ﬁﬁ,ﬁ[{%ﬁﬂ“% VAT 1], ST 35(2) 16,
M2 T5 R IO R B, A W, 3 — M BT, Bz . 2019, JETT0 ANUSURHEERE I k5 A A A LA Ha
M HE ., M2 P BRI ). TLPE RS, 37(05) . 723-726.
BT g 2020. T P AGE R H AR U5 XIS ERAE 5
4 #*iﬁ TEAMUE AL HFE[J]. KE,35(04) :202-205.
= H RKBARI . 2021. FIH Excel 323 AutoCAD [ B3t 25 il 3 B ¢ &

BRI )]. SN, 38(3) (4.
Zi PR AT TR MBI 2 m] DUAE N 5 2k TAT Wz B . 2020, KREZS <RI ARALE L

Wi T HZ 2, 45 AR T AR A T S P 5 22 T R [0 ] 4 5 % ) B A B, 43
SR T2 A TR SE At , B3 (06) :211-214.

Zi ?E@ PﬁAﬂTé: tj( ﬁhﬁﬁﬁ ﬁij&T%ﬁUj SMETE, G 2021, UAHEES I EHOR 7k Ho B REREIIZ T
f‘ﬁ*ﬁ?”mE/‘JU‘J’Z‘%E{E‘E%@M’ iﬂ:%\)\mm HEIRE LT, M A% ,23(03) :47-51+61.

A =HEFOCHM BT TR TRMIE MR s ksl J05, %5 . 2021, Bt 5 i 0 5 0 A4k
AR W22 (B 5 b TR B SE DL, TE B B4 RIS, 38(2) : 10,

I F AR B2 R b BT — 52 B S A, AT WA INTEE, TR, % . 2019, T RANURZS S EH AR
. sy WA IR FE B RO I 2 (g al A7 PR A ST [ T Sh B 8 i
) b APAY eSS
DY RR TN A= oo Tis1a1
[ S230H] il FERTAR, VA, AR L 2019, HLERHOL R IS FERK B RE LG = 4k
BB RET RN HLT]. KM% 4, (04) :32-34.
S, £7°, 5058, 45 . 2020, T AMLBRZ I B AE 58 K0 B 2 RBEIGE ARER G B S 2R 2018, M4 ELE R ¢ RS S5k

RN BESR[]. HARE AR, (23) :17-18. RIS ASTE AL 5 W T [ )], ST ,35(3) 7.
SRS, KB , T3, 45 . 2020, 3T 0 AMLS OB A 1Y JRIKLL, X, AL 252017, T+ GPS 16 M Btk 2 b 19 Bk

A MBI [ 1], 4lk T2 ,36(22) :60-67. S —— DA PR S & 0 T A A B[ T]. S M, 34
BRI, T, TRIRVEE . 2019, To ML E T S5 T o 1 AR A vl 190 il (2):8.

Research on Engineering Topographic Mapping Technology Based
on UAV Aerial Survey and 3D Laser Scanning

WU Dong-hao

(Guangdong Mingyuan Survey & Design Co. ,Lid. Heyuan 517000, Guangdong ,China)

[ Abstract] The traditional topographic mapping relies too much on manpower, the mapping effect is poor,
and the mapping accuracy is low. Based on UAV aerial survey and 3D laser scanning,a new engineering terrain
mapping technology is designed. Firstly , the engineering terrain mapping data are collected based on UAV aerial
survey and 3D laser scanning. Secondly ,the data preprocessing is carried out to analyze the mapping accuracy,
and then the engineering terrain mapping is realized. The actual engineering inspection results show that the de-
signed engineering topographic mapping technology has more accurate mapping values and high mapping accu-
racy ,and has a certain application prospect. The research results can be used as a reference for topographic sur-
vey.

[ Key Words ] UAV aerial survey; Three dimensional laser scanning; Engineering; Topography;
Mapping ; Technology



