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Research on the layout scheme of image control points in large scale mapping based on uav
technology
Hua Chaoyi
Guangdong Zhuhai Engineering Survey Institute Guangdong Zhuhai 519000
[Abstract] In view of the rationality of the image control point layout scheme, this paper discusses how to
improve the accuracy of the UAV tilt photogrammetry technology through different image control point layout
scheme. In this paper, the absolute accuracy of the 3 D model and the performance of the side length are
designed and compared. The test results prove that the number of control points increases, the absolute accuracy
of the 3 D model increases, and gradually stabilized, when the number increases to a certain extent, the accuracy
of the results is not obvious; the same side length accuracy statistics show the same characteristics.

[Key words] UAV; tilt photogrammetry; image control point layout; real 3 D model and accuracy analysis

ElE

KA RO T P 1 Sy ) S Rl B4 S B AR, 7
TR ik W, FE s, e ) A A
FITz e F T FE P AR G i) RO T IR 3RO i — fEeR ) 4y
SR TT 3, BOR BB GRS TAR RN
Bl FEBCH RTK (GR35 2855 IR LB 14 S BN A5 5
i, HAE DU X 5 599 H R Zi AN B, AR
PRAUE S PETRE B 5 2R

MEAEA, SR AR B [ NI T AR 1 B, A
T S0 S HE R R S A SR S RN, TR
MRS HERE . YRR A R TR SETC A MRS B AR 5 Sk 5
L, R TE AMLMRECA . TARRGR . A AN Tk o,
ANy IR IR SO e SIS ERE Y TR R R AL
B, ML K FE R, (52 midl B 5 R R b AN AT A 34
AR PR B AR Rl D AL AR R RN, SCRE PRALE = 4RSS
ROREIE 5 R BACH I EOR o b b m] IR NI AR 428 25 AT BETT
FIFREA T S By AR A BL S e

3% AL AN USRI AR O S, x5 R 8
PEATAL EAE, BRI AT BT S HORX THRTHE AL
BRI AL RCR . FRARSNL TAE A S LK. IR,

Fe T NNUBUR 2 BB N K gl R T AR, S
FET B RRABT Z 580, HrMs i, Kk, §
X I ) WU FEERIE TS T ORI LA B T A WL N - 5 R B0RE 5%
SIEAEHTE R TRRSH A ARG BRAE . ik,
ARTCRE IR B ROB P I H 1 4 S DX, T BT AN 4
RATBET S, RHEANFT SN (56 5t = 4ER R e AR 1, L
G AT BT A v

1 HREIE

L1 WX 4,

ASCUSETRETH AR5 X, WAL 1.3 kn” o ZBFST
DT B AL IR, e W] als 9, T I Jo A M LIBER
FOH M AR AU S0 o O X T R Le ) RO AT 5%, ok
SRR LI I TR ESR, SR TE ABUEAR KR BB RN, A
B9 PRI AL R S BT R

L. 2 GURH B I AR 0 S BRI

SR FD-5120 Jo NHUBTRHS S I R GElbAT S X R
&, DL WE 4 &, REMEIEL BTN AR,
IRBATA 5 kg AEMEATHAREIRIAENT, POS Hdi iK1
e HE S FLOE T 0. 10 mo X A 1545 mORAETT AN RTK,
FORAE 33 MEFE, AEARAR TR A AR R, Pl AR

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 229



Journal of Project Management

LIRS
H 5L eE TSR 1.0€2024 4
SCERA, B FIE (ISSN) @ 2737-4580(P) / 2737-4599(0)

AL T +0. 01 m.
L. 3 iS4
SEIG X G BRI FE T, AT R S B E S

MESERER 70% S5MESREREN 80% ANl mBE

i 120m, FESERE 3 AR KAT
2 BIEAMEFARNRER
153 o5 A0 e B % A B I R RE s EL B 10 % =

R RS, SERR TAE R =0 LIRS AT R T 5

AL PR AT SN A BT B
2. 11595 IRk A
T RN REARE I A TN S S R R, A5 s N

JEPRAERAG AT W 5 05, SEBRHbIE ] REFE A AR . HhA

HC AR DX SAN B A AR o5 2 B A 3l i 2 S 8 25 =

TR . ASCRIGX 2 N, MO P, Rk

VE S gz i Bt s /b, DRSSO AT 1 5 5 MU (R 1 428 B

G SRR B A, 5 SOBR e Aot FANAET [ i b,

VU FHARAT S B RS, LA
2. 2 B Es AT T B
G4 AT MSEAR G A . R BEAE I T BBl L2k

ARG FE A", ASCH IR X MBS, WIS T e 1

BTl 9 PGt i i %o

(] (] — (] —
— T T T T T T
= H H H H
] 1
— - H H H H H
e ik ik
(a) Fpiik (b) briik
1 1 — 1 r1 rrr
—H—H—H = = = OO o O
1 —
T 7
(] (] (]
H H = = = H H =
S 1 —
7 7
e e e e i = ] o Bl ]
R ] ] ] =
e Ji%T TR
. SN
(e) JLAi: (d) =k
= H = HH 1= I e e e
— — —1
= = = HHHHH
|- 1 |- | I S S s N B
=T T =T | E [ N SN [ SN By B | 1 r 1 i
 EE [ N ) NN [ N |
|- 1 |-
T T T 1 r 1 i
 EE [ N ) NN [ N |
—1 — —1 1 1 r—1 1
T T T | EE I N [y N B | SO e WO e WO e MO
Jigt TEN =P
. _ .
(e) F ik () Z4Hmk

K1 BB mrE
Fig.1 Image control point layout plan
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Fig.2 Realistic 3D model effect of the measurement area
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Tab.1 Realistic model plane and mean square error/m

FEGS | BIESEE/A | CPIRIRE | mfEiRZE
VESE 5 0. 0477 0. 0465
FHE 7 0. 0381 0. 0297
HE= 7 0. 0396 0. 0302
EIL 9 0.0275 0. 0203
TR 13 0. 0223 0.0197
YA 13 0. 0251 0. 0199
LE ST 15 0.0214 0.0195
LEIN 15 0.0219 0.0196
LEIUN 25 0. 0203 0.0193
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Fig.3 Mean squared error curves of the plane and
elevation of the real-life model
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Tab.2 Comparison between real edge length values and model measurements/m

SRS AVE AL E e S NS E NS ANE SRS AVE NS AV E SN SEAVE YN SEIE YRS
L1 53.98 53.88 53.90 53.91 53.90 53.91 53.93 53. 96 53.97 53.97
L2 73.56 73. 45 73.46 73.47 73.48 73. 55 73.59 73.53 73.54 73.55
L3 82.39 82. 27 82.30 82.29 82. 31 82. 34 82.32 82. 36 82. 35 82.37
L4 98. 26 98. 15 98.18 98. 17 98.22 98. 24 98. 24 98. 27 98. 25 98. 26
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Tab.3 Relative error of side lengths/%

il el S SEANE S U e S P s SEAWE RS SRSV E AN N E S NNV NS PE YIRS
L1 0. 1853 0. 1482 0. 1297 0. 1482 0. 1297 0. 0926 0.0371 0.0185 0.0185 0. 1853
L2 0. 1495 0. 1359 0.1223 0. 1088 0.0136 0. 0408 0. 0408 0. 0272 0.0136 0. 1495
L3 0. 1456 0. 1092 0.1214 0.0971 0. 0607 0. 0850 0. 0364 0. 0485 0. 0243 0. 1456
L4 0.1119 0. 0814 0.0916 0. 0407 0. 0204 0. 0204 0.0102 0.0102 0. 0000 0.1119
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