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Application and Analysis of Drone Tilt Photography Technology in the Protection of Ancient
Architectural Relics

—Taking the Dujiayankan Gutingyuan in Suiyang as an Example
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Abstract: In the development of China’s surveying and mapping industry, UAV tilt photography technology plays a very important
role. In the area where traditional surveying and mapping industry is not convenient to measure, and the traditional surveying methods
can not directly express the real objects, the UAV tilt photography technology has evolved into various application fields. This paper
focuses on the application of UAV tilt photography technology in the protection of ancient buildings and cultural relics, and makes a
detailed analysis in order to provide basic technical support for the field of ancient buildings and cultural relics protection, at the same
time, the paper briefly discusses the development trend of UAV tilt photography technology in the preservation of ancient buildings

and cultural relics, and provides reference for the industry.
KBIE: RAS MAHRYHA, FRALHRY
Keywords: UAV; tilt photography technology; ancient buildings and cultural relics protection

DOI: 10.12346/se.v5i1.8125

18|= SEE. RIBAN SITREE AR, SRR AR
TN TN RIS, WERE AW R R, & o AR ARG MIESHAR ST L S A SO — 2

DL LB SRR SE AT AR R A0, AN B, M RS SR B HR AR

SRR Horh— R, SR AN R B AN

S PR G, aaobsnnassmsas 2 TAVMRER AR EL

B, BTFRAWCER SRS, Ehr BN 2.1 TANIREHES A

i, TR AR R A TS L B AT A TN A, &R R, HibES:

(MEZEN ] BHTC (1993-) , HEWHLREAN, AR, BIRTRN, Mdeils TR,

95



WEEEIR - 55055 - 01 H - 2023503 A

MLRGE. AR SGR AR T— R B AR, HAE
128} S RN G UREE Y R e R B U = IR W U P IS E5 9 N
SHAFAE AL PR B IE ST AR . i M =GR, ATz
BT CRER B 257 T o

TEH FE A BAMZH AT T, T AU
AR T R H B RO 18] 19 A2 L A5 BIML 456 B H]
TURBG RS b s R ECHIE TR ) RO
T A SRR
2.2 T ANUERHBRZ R AR RS

TENMUBTRHE B R 20 AN S B TR T
T AT S AR S, SRR B = 4E i A et
Moy B AR U S A AR A DT RG  EOR 51648
IMZ2EARAR L 247 LU =B

—RTENIWT, G BRI 2 R TR L il
U AR, EAEZIHFERER AT ST, SEORASE I,
TARRCRBAR, M ANUBRHERZEOR A58 KR A
T, TAEANGWAREREIB LR, J&ENHZ
— LSBT NHLAEZS Fh AR BRI A FA v B AT

TIRREART WA, G EOR I B Tkm® HE AL
R IEHIB IR, 52— AP NLES i 4 D H A
AT, T B4 285 R R R DR, TRBESE ]
AR, AU R, T ANUBRHEEHAR
SEMAHIR AT 55 B, U210 KA BImE I RIAT 52, T
VERCRIRALGEM AR 10 f5 AL

ZIRE T ARG R A, ARG BRI BT
PE AP B 2 AR IR IR, T bR
B, CiEERE, 7ERERE FATEMRATRES, BT T
PEN BRI SEIRIEnS A B2 X AR BIAR A A PR B, G
BB AR U2 FH TE AL A T 25 5 B 28 [ X
EHEALS, I TAEARBAN S 2t T8 A S iR R,
I BB 58— 28 N L IIESE AT 55

3EANMABBEEZRARETEALWHRIPF
/I 5z A
SRR RIS B, R FVE RCERIAR, SR EIRE A
JUTF A SOEAE TSI EE, AT 180 RN s, EHUM A T AL
SCHMRP BN Z — o W SCLARE SRR B e A TG B 5%
HARIIIFEN G, A AR B AR A RS
A4 by R B A
30 TANBSHER AR ESREFRXYRIPFNF
FKigit
3.1 Bam A ik
FETCAAUILCET, NAEFAIE A B ARG A, ok
IR FE 5 B BE AL BRS B (0 H 1 o 545 s N B AE T L
ARG RAE, WS RIS, bR, Bl
o BT . RS RS, IR S IR g,

96

B 1L AU TS a5 A B P

B 1 &= RSt iR E

3.1.2 B RATAHR B HIE R E

T/ N H I I, AR 3 IX B2k
S URIEH IR A3 BER, A s BIMIRHE TR, AR T
80m ., 50m L K 30m fy ®AT B8 AR HAS B 5 T, (AR
SECFMUE BN ) R, AN B E SR 1
BHT5%, FHIESEREN 85%.
313 FHE XL RANLERBYHERE

ARURATINTC AN LR 2RIk R 4RTK JC AL, £ L
VRTRLR AT 55 v, RS R TE AL S A 2 1 i
FHILR, AFRIRAEAE R G B DL, P AT 2T 8l
TR TC N BNt @S AFRAT A, WA 4H5
Mgt , ARSI (g 2 BiR ) 45, Rse i g R
ARTK Jo ABUBZEAL RIS

B 2 FHhiBEL AHRNAREER



Surveying and Exploration

ZHMARRIARS , W EAMAR AT A2, (B7E
Tl P B R 2 RN AT, Ainsisk
PR A1 B A IRV PIRR T AR BER AR B , 73260/ 17
VAT o ST Rl R A B
3.1.4 B AL 2

HIC AR RN TN ISR EE , 28 GNSS $24hLR
SOGB4 A T
ARFE R R A TR A R s (LS R P R UR AR,
LR AR, ARPLICPESE ) WESE R, RIVAT 7E =44k
T LRI AT IE ST A = RN ey TAE . AR PR
ﬁnTZ

il i = BB FHEAT SRR E R, BT AR
Fr AR S A BN F A TR 028 = A0 B

@227 ZALPE AR BIRBAE IR i Bl (nlsl 3 By
™), AN THFE R, Ve B 18 MR e T
RS TAE, SEMEENSE ] 5

O =BT A Sk R B, RS R AR
Bris, Kde Gas a1 IE AR AR = sy B

B 3 A ERGEFPTE=ER

3.1.5 #ERR

B B T 0 S IR T R LR B R SR R B i, T
SHEFALRAEA Y DOM (IEH AR ) fEHIERT, T4t
FriAGE AT AL IR, DL RN X I S5 0 08— 30
T o BRIGZAMIT R IS 0T | $0% 25 N AE 5 BTS2
RIEAUR MRS, MR SR SEERpE R, A RE
TEIE SR S B R SRt R

A = R b P 0 Ak RS X A SR ) TR A
RCUNPE 4 B ) o AERAEOR R i, R ERR S
RIS T - ELSOAR TR, BB 7, TR =4k
MG AR BRIy BER 0 R AIG, SO . /B
VDRSO R PR e, R 2 MR AR5

IR

B 4 —fEEEER AR EE

YIRS, VR I A AR AR A SR A I S
AR LA = AR AR ST, 8 R P R B A A
73, ARG A5 SEBR DU SRR S 1 AR = AR R Y
FEOE S AEXT E, A% U AR i i 2, TR 22 A /M)
J B TE S REAG R = AR FARG R A5 RV R, DA
Flase TARMMEA,

3.2 T AWURRHE R B AR SRR RS A

AR HAS B A A% B A, Tl SR Y
BT, AARAE B R A DLG 4RI, Ty e 5%
PRI TGS . B K B4, =R
BIM AHZS A A 74k L= fh, T WS T E B @A, dEar
SCYIMRB BRI, O PRI PR 2 ) SO IR R (s 4%
i
3.2.1 IR R T L B

MG AT B ER, i AR B B AR A,
SIS BT BT R ST , ST/ N IR, BT
BIRHZRE B SR T B Bt B B ABSE S TAE, Fr AR
B, 5Ead Je AHUBRHERE B AT S I A5 R = 2R
BB R SRRy e - T RS A (CAniEl s R )
AT Wit TR 7 0L S s 26 TR, Ak
T AR AT SR R

I N

= i | \
mlEER |
Bl 5 A RIEK BB R S T

3.2.2 $5 5 & A S XMAR AP 0 = Y KA R

AR AR, I AOHERS , SRR 22
TSR B g — MR oty el SR A6 AR A S B An ey 3¢
B, T BEORAIE B A R ) FL S PR ARE SC) T AR T 2%
JERIRIL, BURT B AT LU AR ORAT, (L e 2 T Bl
TR BT AT SO AR B

(R AL 875 AARAT BRI SEOROT AN REAR 4 Hu A By
FEFUCHI S, B LATRATAT AR FHTE AR H AR
RSB R =R R FE, R SO R S 8O
RS, TR, = AEBER R, DARELERS 2 o B i
A S ESARHER R, ol @iy at i et i
WL, B HAT S Py SR A R

i

=1l

4 T AR BREARETEA LY RIP F
HIRL A 53T
4.1 5EENEHREABEX

TERHE R TRIGI LT, JEANUR R A T &
THBAR, L AU (7 R 48 BARGk AL IE AL

97



WEEEIR - 55055 - 01 H - 2023503 A

TEAATAL 2 . TTANUBURHE AR — IR PR 1Y
BRI HAR, 5158 22 B L BAT 4 5% (9 15
s o

P GE 22 B AU MR N T AR 1T 1A 1 A e
SEME AR S, O ANUBURHER BRI i 2 S R AL
SN, I ESHRYEEIERE, 1B TR G RER e
R TE SRR SEm T, HABAERE, TR, 8K
SR, BRI
4.2 TR ANRFHE R B ARE W R IP 8 R F
=N

TNUBRHE R BR AW A, AW ] T4 M7
b, FESCH R U R B SR AR . Gl A
M7, AMIRAEMESEATAM A, Sid AR At
L, SRR TR HECER BRI BR R . O I
MNERAT 3 140 8 A R B RE S B DR TAR SR8, 5
BIM %5 S 4- Bt Rt T 77 %%, ilid BIM 50 AL
FEEZEARNE G, B AWUBRHEE BRI WGE [
W, BIM FEARMIETE ANUBRHE B N EINEA RN,
FIE NI EL Y, o = BRI R AT T
T RGP ER
4.3 TR HZF LI B F LR

TEAGGE B R, BATT R AAR OSSO R4 %) 4 11
Mo PRAE . RSSO . SR S LA B IR 26
56 o I AMUBTARHE R EOAR AT LU i = e () 515 21
SRR, FEROR b AT LB B SR R SO (A
o TEMLHERN b, GEEST 7 = AERRIARUR I, B =i
V14 s LA A 7 A A S G e I £ G T o R
SRR RN, T LUS SCU R R B £ B AR R
W, IFAETT ZERHGE , SO R IB AR A RS A R S
BT SRR BT

5 T AL RBRE RN EIYRIPPHE
Ri#a%

T AU R 52 S T AL S ML 1 —
2, AR ANUBTRHIRHR A BT Z R U0 7T
o MGG, JEAHUISTRHIER HoA AT R
FICHE . ATHRAERESR . MR, LT R AN

98

SABORTZ R TS sFgg: | 5= B KLt
IR B | fe o HEA LA = e i

BB BRI, JTCANUBRHREE B A B IZ AR
FHRS:, SCOIRIPREA S PR S L ST (8 AR
ARSI S ZE SN I BV AR, TR EAE B T
HERIATIEA , Xt SR SCHITE RO = 292 5] 1,

TEARM AT AL EPIREF, @SB e
R — N E R AR I, YRR 2 A ST AN AT
b, HEEA R AT =R E e, i I AL
R BORTG 2 19 = 40808 R AG  = HER R R e 4 {1t
T B RE S

6 %1%

Zi LRTR, TRAMUBIRHE R BRI — R R BOAR B0
A"z, MBTEEMAEA, NSRBI, Tt
HAESCH ORI TAEDT 1, 83 5 PR AN USR-S AT L
et OB ALINE:, ARG SRR GRS, I
TR A TEARAL L, e A5 BV R o

FTMUBRHE AR A R A e, JFHih
WEHOR AT DU BT AR R oAy ) i 5t S . Bl it
5 BIM #1456, SEBUTC AHLIBURHSE R HOA th AT A ) —
AR, [R] It = AERE AR P S AT T SRl 72
el VAT & & 7 Sl (U Ik L RIS € ) S S )
SCOIRIRC AL ORI SR EDWL LSS AR R R . JC AL
HARAE LB RO AR TR BT, R duifes)
HHA SR

5% 30k

(1] " BH I 22 S LA O 7R 18 SR AR VBt S B3R
W (7] 02 54K, 2022(9):7.

(2] BB T ANUBRMEE SR TE - I 2 g 1 D). T
B TRRHIR,2022(21):1.

(31 EFHIBE T AMURHE S HARTEIR T 555 = e A b i g ]
BB 5 1% H1,2023(10):173-176

[4] ST~ e R AR AR
BIMBARARZ, G 1N HII]. 8251845 5 JE T 11,2023 (1):73-76.

[51  FEVEEAR A T S5 5 = A st v S AHUITURHEE R B A 1 43 B
[J]45 BC bR 2023(2):127-129.



