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Abstract . With the development of UAV technique, it has become a trend to use it for transmission survey. However, it is important

how to evaluate the survey quality and efficiency of UAV with 12 million pixel sensor. According the above problems, compared with

the lidar data and engineering surveying data of a practical project of UHV transmission line, the quality of UAV data has been evalua-

ted and the work method of UAV has been improved. Practice has proved that the improving method can offer a convenient, reliable,

efficient way to gather data for UHV transmission line survey.
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Fig. 1 Esmart UAV low-altitude remote sensing system
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Fig. 2 UAYV image acquisition and processing process
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Fig. 3 Ground control point & aerophoto grammetry trace
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Fig. 4 Engineering surveying data (left image) and Lidar DEM &

UAV DSM elevation check( middle image & right image)
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Tab. 1 Statistics of image control point precision
GCP £ XY/ Z K%/ mm X R2%/m Y iR7/m Z1R2%/m iRz B#R YUE/ bric
WK3(3D) 0. 020/0. 020 0. 026 0. 041 0.001 0. 547 31/31
WK4(3D) 0. 020/0. 020 0. 062 —0. 044 —0.010 0.613 55/55
WK5(3D) 0. 020/0. 020 —0.033 0.023 —0. 002 0.438 56/56
WK6(3D) 0. 020/0. 020 —0. 068 —0.019 0.021 0.577 26/26
WK7(3D) 0. 020/0. 020 0.023 —0. 020 —0.010 0. 567 32/32
WKS(3D) 0. 020/0. 020 0.135 0.033 0.012 0.754 D/
WK9(3D) 0. 020/0. 020 —0.122 0. 024 0. 006 0.752 47/47
WKI10(3D) 0. 020/0. 020 0.002 —0. 003 0.001 0.555 38/38
WK11(3D) 0. 020/0. 020 0.022 —0. 035 0. 009 1.138 37/37
WKi2(3D) 0. 020/0. 020 —0. 036 —0.013 0.001 0.706 45/45
WK2(3D) 0. 020/0. 020 —0.019 0. 006 —0. 002 0.39 72/72
Mean / —0. 000 838 —0. 000 681 0. 002 305 / /
Sigma / 0. 064 771 0. 026 928 0. 008 955 / /
RMS Error / 0. 064 776 0. 026 936 0.009 247 / /
*2 BETINHESREENFEITE
Tab. 2 Statistics of elevation contrast based on engineering survey data
P T AR — TE AP e TR - ot R
(EA . . . s
5 22/ m e B /A LAl % 5 22/ m i R /A Lt/ %
U, MERR 0~1 157 35. 04 0~1 407 90. 85
10 m yE R NE B . R0 R 1 3R 55 1~2 99 22.10 1~2 24 5.36
KT 5 m BFRE . ARMRAR 1 S AR i Il DX 35 2~5 144 32.14 2~5 12 2.68
i KA S AR 5L 5~18 48 10.71 5~11 5 1.12
/ it 448 100 &1t 448 100
#3 ETHEL DEM Rz #IESEILXFKitE
Tab. 3 Statistics of elevation contrast based on lidar DEM data
S3ATE H25/m R /A e/ % HiR2E/m
S, PR 0~1 20 310 35.22 HZ0~1m; 0.53
10 m G N A FRERE | AIRABARBE 1Y BAL i 1l 2 0K THT 45 1~2 9775 16. 95 220 ~2m: 0.95
KT 5 m PRREE . ARBEAR B S A s IRl DX Js 2~5 14 654 25. 41 20 ~5m: 2.08
AR S S . FREE . Ll AR X 2 5~25 11 716 20.31 220 ~25m; 5.48
I HB BRI X 2% . TP (R A . 7EdEE ) 25 ~158 1217 2.11 B2 0~158m;: 10.57
/ it 57 672 100 /
x4 ETHIVGESMEFEEEREBTFESKITTE
Tab. 4 Statistics of elevation quality evaluation based on exiguity control points design method
J3 A i 2/m o3V et/ % i2E/m
88 R Bl B AR s IR IR IX SRR ER 3R 0~0.1 18 221 31.60 /
/ 0.1~0.5 34 668 60. 12 /
/ 0, 5~1 3 805 6. 60 /
DSM_6 5 DSM_11 & i 5% i AR, .
-6 DSM. . M malt,ﬁ';&uﬂjﬁﬁﬁ 1~2 741 1.29 #5220~2m; 0.3
IR AR, I R AR 22 SR
/ 2 -17 230 0. 40 H#E0~17 m; 0.44
/ &1t 57 665 100% /
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Fig. 5 DSM_6 & DSM_11 elevation check

Z R 0. 44 m, U5 20 DXRE Bk 7 B X e, U]
X DSM =22l iR 2E R 0.31 m, /N T
JEPI1 12 000 KL R (B 26 B FLRS i R
1/3, MRIERZZEREHIE, M s w5 e X X
DSM 5 F& 51 & (152 1 v] ZgE A1t
2.4 RERBSERELAVMBERERENEE
2.4.1 Ik DEM %q4s

ARHE R H R BEAE MAS [R] 1 55 X6 b T R G2 )
RPE T 27 A, A B R vl e R FH AR
AR TEE . KA, mA, R, A SRES
JEPER P 23 360 4 R R AR AL BRI
BRI AR — 2 ol 2 40 B8 PR sl — 2 g,
BN PR R AN M ERE 2% K. EEA
PR AR L R R b . ESEGR . 32 HPERE
BRI R

HETBAHE AR FIZS o 360 25, W
S R X ARG B SR S A T PR R 2, SR A
Bl R B T B (DSM) |, X Bk B 25 IX 5
SRR SR AT R AR N T4, 15 2 4 )k DEM
B o
2.4.2 S ARAEAELE

K DSM 4, &G L ARBI AR R, X AR
B 5 XS S R S AT N T g, (A D0 b
i, 193] DEM %#i .
2.4.3 JaEk DLG 448

S ARG R J7 =L, X R # DOM A5 JE

E6 HeEl
Fig. 6 Tree height measurement

Fig. 7 Height measurement of building
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