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Abstract

The work of large-scale topographic mapping is crucial, but traditional technical means cannot meet the work requirements.
However, the application of unmanned aerial vehicles (UAVs) can improve the efficiency and accuracy of control surveying.
Therefore, this paper uses methods such as literature review to explore the application of UAVs in large-scale topographic mapping.
During the exploration process, it was found that drones have high value in large-scale topographic mapping, and attention should
be paid to drones. According to the requirements of the topographic mapping project, drones should be scientifically selected, and
various links such as route planning, image control point layout and measurement, field aerial survey, and empty three solutions
should be completed. In addition, it is necessary to improve the control level of survey personnel optimizing the preparation before
aerial survey and other means to control the accuracy of unmanned aerial vehicle survey, thereby improving the quality of large-scale
topographic mapping.

Keywords
UAV; large-scale topographic mapping; empty three solutions

T 7T AWLTE K bl 5 R bt 2 0 [ o ) oz AR
Jeih
IR S AE ERARRSAIRAF, hE - =r £HH 650000

W E

KB RIHBMNE I E R EL, BEAORRFELEHLIAEE, mE A RANAA TIRGEHMNZGHEL EH
o, Bt SRR K TR F T iR RAMUAE K B R 3B A b ey R 34T TR, EIRA SR P LI, RANEKX
Yo R Ml B P LA B e R, AR & st RANULEY AR JEARIE W ] B R B B R A R B AN, AT ARAN
X, Bz sk, ShhAun ., FEZMITFSAATR T TAE, BE Tl R Bl EA R 4R RALAUR AT 69
& IARE T BB RANUN ZAF L, AmiEd R bs] R3uB B R 2 .

K§EiR
FAM; KB RIBHN A = = /H

135 EOPREGRENY, ERAEFERSEZOEhEEE

FEEERAICERBHRTH I HE =T, TAPLRG R
woeds, HBETHON IEREAR il 258, i
TR AN o TR 2 AR R R B RO i v
WEAFEERY, FUFEEARFTTEATERLFIR L
I rb g B R

2 Jo A5 K B il R st 2 i) EE 46 ik

2.1 T A
FEABRNTE ANZE D KB, BT E R E
BIEFESHIEE BRI AT, EANLEA RIS RAE

[(fEE‘MT] & (1982-) , B, [BEKR, PE=FELE
A, AR, T2, MSHKEMHEE. il BE,
SN, Bdtesll, TTAVIEHR.

58

FYEH, HimF R4 N S Hn AE TN T
fErp, S K T ANRIN FVE L
2.2 Kb R itz il &
KELBIRHTEEFRZILHIRELD © 50071 @ 100000
FIHTERE, BEEHERRER . (IBERBESSFMH, L.
B, A S EEER . MR SRR 2 R
&, TRIGERIE—E R ARESR R ARUE TSR
MR EROTEA R IR B RO A 5 A
PEAR N B AR K M b 3 HE R PR 2 R S 42 11K
AN Spuy

3 T AWLFEK L il R st iz U Y B4R Rz A

3.1 I A#R
FRTEH R AT H K E R 12km?, HZEK
MRIEMERAERAE 1 2 500 #TEE . 1ZT00 H NI R 22 i@ s



Mz S5HET - % 05 %

- 8 0243 - 2023 £ 03 A

MRS, 28 SRS EEEF, BrLARI AT AR TR
FHE A
3.2 BERFETLAM

FER A RO U P& o Rz R T8 AU R R e 2 T
B, MImHERGEME AR, BN, 2T E N 1
T R E R EE A ARG, BRI
FEPRANZE 1 FRo

1 TR RERARIERR

TRPRSR BIANE
K F3 10000mAh A, (Tl 8 19mys .,
THTRATERR RN 1880mm. D KE RN 4.5kg. HUXGET]
NS5 e ST 50min
) _ RHZEE ILCE-TR BUERIAANL, (2354 7360 %
SREEZ ST A
HRHURDER 4912, fEHEY 35mm. AEIEA 35.9 X 24mm
K F 168MHz/252MIPS Cortex-M4F 4b T 25
TKESEELERR - MEAS MS5611 5, JE i, ST Micro L3GD20H
16bit PRI
PPK fEHfElR  BEREERA 20Hz, INAJFERE A 20ns
- F T AR RIS S . TR
T SR T AR BRI 5SS . SRR

TS SRR R T S

3.3 Bl MR Lk

TERAWETE AN ARG A N A B K 5 R R RIEL,
HEEE ) A3 . BN, 120 E TR AT AN LA S
A #5y GNSS, HIX FEEM ok, Brbl—3kl 39 4%
sk, ZJETREAE T ANUTE R GC BSR4 B
ESVEEDI AR S, BRI ESRILEAN 75%. ¥
FEIMESREIEEN 65%. KHE o FIEERN 489cm, 2
JEFI R BahT Bt g rmig ¥,
3.4 RZ/HIGHNEGE S SRZS

SRR G A BAS R R R A &
SEEBEIIATT, SN BRI RS U P Ao a, FrlA
T AR B BR G AR R G . Kok, SB—, 1R
BB SR . WARTET S R R PR A B RIS
X, 2R IENER GIEWT T TR ER B G A, HR
(G SR SRR BRI RS HLAR I 5 SRR S R &
FOR, Fln, ZI0E MK RO, TR S =
BRI AL 72 I EERIEES 93 MO S,
=, WEBIEE SRR Eseigds S SR AR T
VEETRE AT E . 7FiZI0E ] LU GPS RTK iX
PTG i SR, RISEREIE ARbR A H SRR
R, ZJEX B RIAARETE S GPS T FH A AAFREL
TEHATH LT HIRESEL, IR R R Z AR A
RJE AR SR B E I TN, PR EE 2em

DI B, HFREHGdz S AR AR B B, &5
FIFH Compass & S A FE T i AR B (2 S T4ab P,
MR BEEBRI 5 B
3.5 SLEsM kAl

FEFEATIMAIAS RS TEABLRIZEEE T /e, Hmo
FOSEERE TAE . FUNRTHIRGA T/E. EXR AN WERNFH
TSRS TE AN TR . TR . HisEEs . (R
FUB AN TR ST T L . FESER sk
(155 5 T B o AW U2 B 2 U5 P 7 R S e AWLAO H,
M, RN T R — 2R
3.6 HITE=@HE

EOREIX AT AR E R, MARELERIE T REX
TR TAE, 1ZIH R RANTANLAG ] LLE Sh R Z 555
1B, TR TR = ER ST AN RN E SRR, 2
WEVESR N B S E RS A PPK. HAT I S5 AR, M
IMAREZE Sy 519 POS . 2 /5% POS BE . JEaAFHF .
FANLBEL B AR P S RS A Godwork 1X—#k ki, iyt
AR TR TR, — = RS SR E ST
REVEFT A2 ZRE, IRJE RIS = P s B
4 +8.5em  EEEKEEE Y £ 8. lem, FFAFHISRITE Y b 9 ZER
3.7 £ FH 44 DSM 5 DOM

RS ZRE TEENA RS = INE &L, MiE
RA T EUE, BN A SR TIEEEE, Mt DSM
B, 25ROy A ER AR G AR AR
AFPOE R AR IE , GkiE R IE S kR W, 72
X — R R T B A A TR A SR, M A R
M IE BT GOERT IR A I 5 S b TR, EAh, %
DOM {F7EFH Bl Bl B8 (755 (RIRB o] DA R PRk T Rt Tk
RALTE,
3.8 HITEE D

SER 3T TAE G AR AR ) DSM, DOM LK
SRS A TE AN B 2 4ch, FIFZ 2500
DOM 5 DSM &IN85 kel Sl i S e, > 5
SHBIEAEA R S = e B, S RO
S BEREARAE AT T . Bldn, 7EIZTAE it 93
AL ST TRIEEHT, REIHESBRIRE N +8.5em (&

BHRESMINE 2 FR) . FFEFHE 1 2 500 HIEE
MRS EEK
R2HZASRIRESMER
[X[A] /m AL Bt 1%
-0.25<dh<-0.15 6 6.5
-0.15<dh<-0.05 23 247
-0.05<dh<+0.05 43 46.2
+0.05<dh<+0.15 18 19.4
+0.15<dh<+0.25 3 32

59



ML SHET - % 05 %

- 8 0243 - 2023 £ 03 A

3.9 LI E4R

RECBI R IR i 2R b R BRI AR, N
P K — BT B BN R o A A T B iR R AR A A o
o Fltm, 7EIZIH T RFEEAH Map Matrix 1X— 37 4[]
B EAPLNERB)RZLAN Auto CAD BRI
Ao P 7 AR F2: ] DOM 28R, 1
I RIS E TE ARSI 250K DOM 73 HIR %
XIS NPT AL, A CAD B &
TR IO TR SO ARTE 1« 500 HIFEEIHZSRA)
MEANN S A SR BOb s s, &/ENH CAD #
PRCIREER S RO EshaHIHIEE .

4 T NHLTER LE 6] R 3t 72 i B rh ) 45 FE 2
T

R R TE AN AT A —E R 4R m R R H e
MERE, (R TEAD MRS T 22 B S 2
S IE N S P NVA P = plll b NGRS 227 G Y W et L
BIRIHER TR F BRI ERE = I,

4.1 IRENE AN B HIIREKE

MBS MR &, TN AR R E S
FEVE, (BTN IS A A ERE DB SR, R’
IHERZARACIIER: A R 7B — i R b R St TR eI,
ST R A 1R T B RR A DA e TE A BB T S $R R i
12, R TS, LR A A R R A
PUROERZITY, B e R rh PR R IE R IR
4.2 AL AT Ry & TE

SRIFATIURT RO THEA FITHRF TS AR AR R,
DL R AR PRI F B AT R it T e, B, A

60

AV HTRZ AT AR, 785 TRENX FORAL; MRIEITEZDK

BT TANATNSZE, BT BRGNS T DA

T RIEITEZDR AN ub (R T

EEUE, RS MAREBRERISE BT,

4.3 IKIEH S E
TR SEERIIE T EFE—THNES, AL

MYUE VTR Rl Res i ES AT K. BEARfEE. &

SR NF IR, A fE g s Rl iAo hl oo, R

=N PR E SO AN I oA

5 Z5iE
MIEFHHEEE, TANLE M CRRAETL, "ILLA

KEHIRHENIE TOERR s R ER, BRITIEIRHE

B TYERIRERE . PRt s A IE AN LI AR SR IS 5L

PR FERIENE TR, s gk, G amimm

W ANV, 25 =R PATTIREONZA 5 5, Mndigas

KREGHIRHTE B2 RS o

S 2% 3k

[1]  FAZEEE 5T AW UE R BRI HB T P A o FH . 14 5
A 54:)5,2022(9):40-42.

[2]  AFIGE, 8N = A, 5 e ABLCE A RO P g s FH 45
HrN 25 528 [ R (5 E,2020,43(12):168-171.

[31 Bk A I AN LITARHE 2 0 5 2 e AR LR ) RO = 1
FHA T BRIE/KR,2020(2):100-102.

[4] S AR T BT A RO 42 R 0 g T 5T 0124
AL TIF5T,2021(19):185-186

[5] ZREiE MR Sk, S X B A /K R TE ALK RO A]
o R RS LT 9] AR KGE (R H),2021,21(7):105-108



