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Abstract

With the development of intelligent chip towards miniaturization, UAV is also emerging in vari-
ous fields. UAV mapping technology has gradually become an important means of photogramme-
try. UAV mapping can better ensure the current situation of geographic information data and meet
the needs of high precision, and has the advantages of high mobility. UAV mapping is rapider and
more economic compared with traditional methods. This paper selects Fujiazhuang Park in Dalian
as research area, uses DJI consumer UAV to quickly obtain aerial survey images of the area, and
products high-resolution DOM and DSM. When the flight altitude is set at 80 m, the resolution of a
single pixel can reach 2.8 cm. The research shows this method can be used for rapid mapping in
emergency, and the DOM and DSM can provide strong data support for rapid update of chart ele-
ments.
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1. 518

7 A#l(unmanned aerial vehicle, UAV)& —Fiil EJo N BB 4%, H A SN /3 BT is,
TE— € Y B WSRO 26 FIE S % SO AL IR AR B 3] RAT L. B ANLE R T 1917 4R8 L8
&, BPIARIRS THEFGIL, FEFEE B R A B A /N, FENL, B S IR  #
TELNHL EFEE, T ANE N — T AR T Bage i b FH T 5540380, AR P07 5 M 10 280 4R o ARG W s 4%
N5 BRI 5 FS)T B A8 G A, e AL AR HE RS T EEERIVERI[2] [3] [4]

FEB T AN T — S I FEAUSII[5], WM& E S — kw2 9 N T ZE S R e,
H AR 1 T AHU A& i1 7k & LA R R, PERETEFR AR, T ANAES AR M H &) 2.
TERM T, FALANEAT IR . A AR =T I R T AN TS G ARHE T AL
TEJREE e Y S5 [6]. ERIE G AN, 07 (T N7 8 508k YA 2Bt YIiai . m
W E AL AN, T ANLTE S KIE TAEAME7]. TEFEFETTM, 7 DUSEENLEAT FEFH)I%, RIFHR
Hilb . BRI GF Rk b R ST E AT, AR AN S AR AT S . HARN BT
MR, BESANE K Z A, EBAH S it AL AN HY H TR R 8] [9].

7 IE5 244 (digital orthophoto map, DOM) & B A IE S 45 52 14 i i ik 214 [10]. DOM B 15 B &
F5, ANMEERAEA, HFHBIREWE R, A RIS ENERE L EAG A BRI 5%k
AR A [11] . Brrh F R (digital surface model, DSM) 2 ¥4 2 Hi JF 26 11 25 (Al 7 B 5 Ho A e J@ P A5
BIBCEATRIR, B MR T E R R B Bl R AL o e n] N FHFEI T LRI Hh a2,
PRACIEEN, 5 3 PN A5 25 A J7 1HI[12] [13]. &%t H T-Hil{E DOM F1 DSM i K sA N TAMPI & fis
TR BIRARSE, RETES AT IEERER K AR REERSEE A, TR B 32 B R K E
GRSEOUT, ] RO RIS 0 1 B A B R o T AR R R, e AL 2R ] R AR X —
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MR 4%

] R RO A

AR FEHET RERVU SR TCAML, [ Altizure BAFSET AL AR, ZEAL T A% 1T 74 B X AT R EA
(el B3 T P ATIUAE S, SRS 5215 3 576 1, 2 J5 14 F Pix4Dmapper 1 ArcGIS for Desktop #4xf i A
HEAT AL EE, 3 FH Google Earth [ = #2308 3547 58 X0 IE , S 4 8 42 PRI £ % H [X 1) DOM # DSM,
TRAAEE 2O HEL (S B (1 DO SRR 1 51

2. WRESHE

AT T AT TEDXORIEAT S 28 el B 2 DX AR (1 1), R T P9 38 44 Ol X, 0 DX RS A 2 2K
VEFE A AR, A IXSb W SE R SR BEAR . VOB, /KB ROE ], KRN, RS AR,
DX St A P PN O Feficifg 2, PR B XSO T R R ey, WA Bl i 22 R 4, IR ARiTE . K
TRBAEASEER, MmN, e, AR, FARIX, EEREER. WIS L
IR, T ANTARA, HaZXSOEEEE R Hbx, Jo b BRR R e . 12 X3 B K3 A K
THEERHANT 20 km, B TR KX, fEHAT 120 m DU ANUELE BFE AN T4, 4il, ZX
S R A TR AR ST, BRI X 38 D AT T B T X

S
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Figure 1. Schematic diagram of research area
1. ARXTEE

AT AT TR I E ML R I KSR AE R A BR A 7 (SZ DJI Technology Co., Ltd.)A: /= [ K 5&
Mavic 2 Zoom, ZEANLKRAT 2018 £ 8 A 23 H, NERHHEHRHET AN # CEE 9059, 1A 214 x
91x 84 mm (#78), 322 x 242 x 84 mm (JEFF). M ERMAM T RRXTEANB G, ZTEAVERE
TN T AN B I RIE B BB, TG AFREE T 45— AN 2R AT SR RATIN TR 31 734 (25
km/h 213 €AT), IREEMTEFEA 18 km (50 km/h 213 KAT), s KHURNRESI A 5 Do T AN ®AT HIFE
77 O Altizure SRR R TERINIZE, JFEd @ TR AT, TR, Altizure B
AR T SERFLE AT TP QAT TR 5 1 P AT S TR . K S R A 2R R B T 7 TS T R X
O 26, FEAR R R BRE P B R ok e WA MM E S, SR ESESSH, ARk T
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X TR, B4R ATRIALE L, DA OR CAT ARk e e fase . il R SRR FE TR, Bl EEE
VBN 80%, 7510 H S5 W B H 80%, LACRUEAS [FINE AT HHE 1 REAERAHhZE AT B . AT HEXS 152 80 m,
WiRHfAR 907, Bk E AT o AR FEHAT R AL BT R 1 AT W 2 Fior. TE AN ETIE
SFANTE 24 mm LB A% #1837, BRBKIE A 5 KRSH S 4000 x 3000 15 3%, ARAETH w] 15 2 B4
BT #8208 0.028 m.
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Figure 2. UAV flight route
2. T AW RIThIZR

Pix4Dmapper 725t Pix4D 2 =474 3 3l Pid o AL R b B e, R EATT I Eh—JE =1
L EE . Pol. TR — R I TE AHLEE I S 5 B A B E . BT 7248 Pix4Dmapper X 821% 3t
ITREFR, J5 4% ArcGIS for Desktop #cf % B B HEAT &N T

3. HERAEBS D

XA GHAT AP G152, 8 55 R ST AL N 0.17 km?, 576 RS2 1% 45 526 MEREAT i AcHE, T
Fi-T DOM A1 DSM i, Gt SEGHATIRIESG, WIGEAALE) NSNS Bz R AT 25 57 8
4.29%, AFTKREEG T UL ECARE S5 rh S 80 4473 A, W T NIRRT S, BA L SR
M, WA R R T R, BT 2D REAE RE B 1.

Table 1. 2D feature point list
& 1. 2D FHERFIR

kAR 2D FAE r B0 KA ITEC Y 2D $FAE s 40
LRI A 32,900 4473
N 1383 25
IE PN 53,680 9860
SERE 3172 4185

DOI: 10.12677/gst.2021.94015 128 Wz kl2EH A


https://doi.org/10.12677/gst.2021.94015

HEE %

FEWFEIX Y LEHL 10 A7 W12 R s 1 mU LA 9l s, SRADIZILIX ) Google Earth =iks EETc i
MR AR 7 2R REAT AN Z: 13 DOM 2 fi, 2 Janf bt pdh B Y i 75 20K s RE (R 2).

Table 2. Elevation obtained from UAV mapping and Google Earth
= 2. TAHM% S Google Earth FriS 512

NI Google Earth

B s i BT (m) EfE(m) T 2(m)
1 121.622531 38.862881 14.629 10.891 3.738
2 121.622348 38.862729 12.445 7.702 4,743
3 121.623023 38.862738 9.514 8.14 1.374
4 121.621183 38.862498 3.442 2.047 1.395
5 121.620923 38.863764 7.551 4.210 3.341
6 121.622165 38.862666 6.588 6.860 -0.272
7 121.622850 38.863776 27.582 23.762 3.82
8 121.622937 38.863181 18.451 16.106 2.345
9 121.625201 38.862996 9.606 6.565 3.041
10 121.620865 38.863683 7.291 3.135 4.156

LT AR L Fr 5 2 KK ) R DOM (1:1000) U153, DSM (1:500) WLI%] 4, % Pyl 7 s 2w
FEHAT B R BRAHCHE 0T, 23 BIILARIE R? Ay 0,953, #9 ISR I IEAHSE o 78 J S48 o b i 42 61
ROATAIERITE LT, T LA S E S HER ) DSM.

Figure 3. Digital orthophoto map (1:1000)
3. WFIESTR%(1:1000)
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Figure 4. Digital surface model (1:500)
& 4. #FHhFRIEEY(1:500)

WL T #H WA DOM %3EJ5 Google Earth 1 Landsat 8 OLI_TIRS A2 §2 4 5 ¥5 Kk #11F DOM, 576
AHLIZ:H1/E DOM HEATXF EG(14] 5). AHMERIL, TEANL DOM 4 Fre sy, Wy XKHEGTHOR, &Fh
H PSR AT SR E M AT WL(] 3), Google Earth 5218 5 R REASTHI 10 E WA KB )8, 177 Landsat 8
OLI_TIRS PE#MBHINZE— N MG, X T BRI PN . ite] e AP DOM H
FEdRe i, A LARAE R L R

(b) Google Earth

() LML

(c) Landsat 8

Figure 5. DOM based on different data sources
5. ETAREEREI1ER DOM
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4. #hig

ARSI X R A AR ZE T, UEM] TR AN RA R e R eI,
REM 11 AT & ZOR MK LE SR DOM A1 DSM, W] F THFIRTE TR T X S I, R R S0 A 15 50 T PR
I AEXT N EAT W b BRI, AR G (0 N LTV E AT H Th 0 2 4 R R D7 i, AR & R HL
FEIF KA SR R A =, R AN B B IR AL E ;. D EERG R RIR. EEH
WK T EANE R GUHAT TR SERIMLIT A, WRTBLRMF ENLEh . P, 2535009, K.
B2 R REPRIURE FE A% HSAAR, IR KR4 B AN AR (], BEREREE D7 s g, SRed mfrl
MIRCRANNERE . AR HYUR, HTEANMEBARBAT MR, W, BV, s AR0hMkR
BEESAIMEL, SR E A I HE B ORRE, RATRESLRIEE 2, AN IEE ST SO 2z 58T 08 L
BEE S 2Ty S ZEBNINZ23R0] . S B AL R SNV HT, e AHLIN 2Rt 4 Ja kit 25 JE oo
R “Hrigfe” .
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