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Changling-Jilin railway oblique aerial photography and
real scene 3D model production
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Abstract

Based on unmanned aerial vehicle oblique aerial photography technology, three-dimensional vectorization of real information such
as cities and railways is carried out and real three-dimensional models are produced. The research covers various aspects such as
oblique aerial photography, image control measurement, aerial triangulation, construction of 3D real models, orthoimage output,
quality inspection, and result acceptance. Using drones to complete image acquisition, precision control is achieved through image
control points, and 3D model production is carried out through processing software. Based on image processing, a 3D vectorized
mathematical model of real scene information is established, and 3D vectorized models of tilted and orthorectified real scenes are
produced. After quality inspection, the model has a mean square error of £ 0.083m in the plane and + 0.048m in the elevation,
meeting the requirements of the specifications .

Keywords
Changji Railway; Oblique aerial photography; Realistic 3D model

RKERBE PN BN R = 4R B FIE

TR
EMETEAT . (H]) BIRSHTAR, *hE - S P 133300
m =

RIERAIARAAE R HHA, HRT | B FEFELRATZERINIF AT FFZBE PR ZMAIZIREY
BrRiERNE, ZY=ANE, ZELFREME, ERPEEE RELELRREKFIRT, BB EAANZRBHER

K, R AARYE B EIAE IR, Bt A AT SRR RIE, AR LT R A SR TR
A FMA S EHER R BAER, 20, BTG PiEE +0.083m, HAEPEE +0.048m, #HEIEER,
KA

KERHG; MAMERY; FR LAY

155

SRS B TR, SR S R L 2R
SRS, (R AN R R A s =
SERT, T . BB SRS B SRR R, BE TR,
KRS . SUSRRRRILLS, TR K S S A I
FISEEL = 4O EIETRE . AT E 8 R HE S S AR
R SRRV, R TE AU R A
PESEEL TR RR, T Sk S B BN = SR
HE. TR SRS A, Boh Tl R RS
SRR A, WSS AR S TR %, DURED
FREEBsE B TRIEN R R TR, SHed s, A THE
PEERATE AGRIRRITE AL, o AR IR SR

[fEE‘NT] FEE (1976-) , B, PESMESA, K
B, SRIREN, MBNSTERR.

SEHBOR, R TSGR A e E S R
XARREE | RIS RIS S AT RS s, AT
H ARSI I PR AL T e I = 42 (R A

2 MR X BRI

AIMEE XS THEMERETBEENKS . K
B . FPAEIIRLE, TIMISSMT 200 KX, HIAEEA
SEH, ALK SV SR R . R RS
MEILERE, DA THXARED, BEARLKG—BY, B
BRI ER, BRI E 250 K—350 KZH, HH
X EE 50 K—100 K5 RIS KT LLI#HR 407 K, ZHik
A ERS . ZIESERS Z; (I ERmERETX
INET STEFRELE £, IR B, (R R
ORI I

65



ML TIE - $08% - 5 03 5 - 2025 £ 05 A

3 HiEREMTALIE
3.1 HMRHEHNE

firn s B 5 R ARk P — 2R E B EAHL CW-15 5 P03
PUBERE T AHLE AT SF700A 25 K174, $#4# CAS03R 5
TS3P MURMEAL, FIARMTRS R T T AR X SR R
PEMU A BEREE . KA RTK ZhS R Gas b T4,
MRS BRI 1 1985 ER A dEmRE, AT
AT, BX PR 167.23 km, FREGHE - HE2
4 0.04m [ IRAHITZS B A T R G0 SE RS B = 4RI AN
IEEARERIE, AT E ATz SRR SR s 5
HLTRAT 263 NGRS TVEINIE B0 854 4. &
PR EERAZ S 90 A X 2 =g TEdL 6 M3 =,
SR TVESR5ERT 167.23km (FEIRIC RS ) =4

IRTH H S AR 248 % F CGCS2000 [ER A HBAR A,
Al BRI, BRRE 30 Ay, TR 1260 . &
FEFLME R 1985 [E5 etk . BRESIYER S0m N AREIALRT
2k, AER OSSN BB AMMEDK . BFMEAR S S A
IREMEREFIRZE < 0.05 K, BRS/MERIE SIS ELE B0 200
KAFIRIS A 34T, Bl N B PRATE = 4 TR 2 TR
A EEK,
32 FIEAME

(1) Bz iz

{32 AR A L2 = DD R E AR A, ARITE R
Fr #2386 SR FHES T35 0K CORS 4% RTK AR FEM, 5
CGCS2000 [EZ AR A LA A SRS, FIFKET
MiZa bt S Bk, 1985 ESERE, — MBS
AR

(2) G EEH S B M S i, SRR TE
500 K—4~. anEFTR.

K&, KEGEASHERL

5 H SehEh R AT IMU/GPS 24 ez ash =
Ml ARPEIRE A SRR, A Smart3D #kf:, @it
SR IS ZE A BN SRR . R A% Nk
B, fEINEREEE AR RO RTHE N = 4e B i n AR
[Ef=

66

4 Z#EEB R IF B s HIME
4.1 ZHERBVHIE

RS AR EE RN =G, TR =4
0FE, EIZDVCEL =R | R TIN AR SO, =4
Y P IRE B R S 5 B Ah5ERk, TR A Tl

AIRE A R /NE 2 100m*100m, AR IE 2 = 58 5
WSEfEImRE, TS =6, TR ERE, REERA
2000 [EZAHASR A, FIRESLEA 1260 , FRESARPRA
(339000, 4780000, 0) ; 58G9 BIHEAE OSGB #%
5 OBI A&, Tile A4FRFF 2000 EZ A HAAPR A, Ell -
ORI, RO 3 Oy, IRELN 1260,
NJESA (450000, 4860000, 0) . =4 8 LI ]9
578 = R

RIEZS = MR A H RSN (e B ARG, f#
SRR ICEI AR B RA, ERERIE R g
BARZ—. FIFSGREEILRER, Bs=guEss
B = Ak AR =AM, Bh=AMNERaEE, SN
BRI EXS R AOEE,  H B SRS FI R A R
R EL =45 P,

. AR R b R R — R, R T SR TR
FEMZESR, WERAEERITE . MU KA TN, i
RIEASE M, BB R RS, A
HARC & S FREURE R TR = 4R R B R

S TIMUASE S, TEE BRI S B &
R RSB E | SR VEME . SR CRAR .
TCHEPAK IR, anBE 2 fin . RTINS .

CRATRTRERT, ARIRIHR) R IR A — 5, AR
TEEERIL, AR AT RFLRE, EANT CEEA A
FERIRIA, ittt ABRIEES 2 2R T 518, /K ei
BIEEE . R ERIERE, BUEESLERE, R EREERK
4.2 IEGTRGHIE

SRR SE R G, AR E A AR R s
K, AR % DOM A, % DOM $dE#E T
SELL DOM A IES G, REERPREE: #H5
T, SOEVERE . REET . IS, R (FEh)
WTER . BIESOEI S, SRR ESSEEE, IR,
IRETHTAR; WS TROEG, G FH—E;
SRESL, TCHIEhAR T Shpe, BRIV . 50 IESE
GEEVEEIN, G TRN; SR a2 A ERs T
BEK,

X R L B SR R B e B A, kR
TR E IR R . IEH GRS = oy XY AT 745
g, RAR=0XEER, N Xt 2k
B ESHCRERERERE, aafFEEK, 985 0.04m,
EREATEDK, PR ARS8, £FHX



MKMLTIE - £ 08% - $ 03 - 2025 £ 05 A

R5EEE, FFEHEREER,
4.3 RREH i A

SRR, osgb #EFURT obj M5l IESHEARAER :
tiff 1520, #EE 0.04m.

AT RIEMFEHE R NETE R, FRIEEXEZE
HE . FARIITEAREEBIT, FESMEAT CIRE S S5 S
TAEHIERT, THE TEREAEAREK, B4h, EEAEL
WiET, 2RSS CEN T RERTRE, LR
WRRRFER R, JIHIE R R 2=, &
KBREECRIEITE i . FEIRE R s s, HLFRE
TRB 0RO e ST S

AR TRE IR TR E A RafT, HEled TIER
FETEaTE. AUHFERE E SR VTRahs .
G EEE . =TS EEIR R . FrE
FEEHAT T 100% fofs . ke, B, EER5Em =4
BRI 5 o

WG IONA ., SAES, ERA. s, L5E
A RVEESK, AR IRIARL IR . R @it
HG B GaEm, SRERFEE, REGEY, @IEFM,

G HINE R R R AN B, ST EAKE,
TR =INE TR, =R, SRt R4
A, ARG SRS AT, MEEEGATE., G
ZRARTFEEGHERS HH. 08, GIE8mESEs
B8, sOEE S, ol S TCRRIEN

FEEINE R, ERES NSRS SRR
BETFENR, =&+, FIH Smart3D #4F, #BIYEHR
RIS AREIINE S R . FPAEEE N 1 D=
X, KERESA 3 NEZNEX, KEREES N 2 M=
DX A A AR R B R AR S M S AA R
SHTIEREE R HEMR . 258 ARIRES ., S0, Kl
SRR 048, HLZE 04y, BRI MTEDR, ilHs =0
HRAFEREE R T

N IE S AR R R R T S, EHRE A,
TERRENER, BRRTEEEE,

5 RRIEESH
51 RS

(1) MBS BT

BRI A S BT 79%—81% ., SIS E
BT 74%—81%; HT AN ViS4 B E sy
HHRIRVIAESE ., FAESEET 75%, (HEMAMAH
GNP RAEAIR TEN, RHE R A
HBEI i 2855 1] 3-4 Mgk, firnal 3-4 555648, WHEX D
FALMEZOAWE. RERF. SFHERA 4 -16°
A —fik LRSS ATE ZE A KT 30m, &ANES S
INITEZ ZARKT 50m, LhrfiESiEitiiEszEZ A ART
50m. T RERR A KA GPS AREELG P,

(2) SR

EEMERT, BkEE, REGY, BISRRET,
STHERIRETTEDR . MRRE =, (EXNUR ]
BRI G AEE AN, (BRGRRE . s
i, SR GEEMEGNHEDK . POS BE4bH . POS
BRI AR AR IR . R AR TR K

(3) {5z

ARG S AT S BAREWT T I, RS,
RZICEHIET, HERTEY, LSS N 854 1 SNILE
OSBRI A 90 Ay, HApSEEFIREA £0.018m., HiE
FRRZE +£0.012m. RIEREEEETRE . G Ao mIEN
RS R TR A AEE R, AKX 23 = s (Rl AR
%6 NI, SRIRIAAZS ZInas T RE g, A RTE
FIREER , Horhas = I rp 4 e ARG B = R i K (E N
0.0000143m. PR Z i KfE A 0.0000127m, SRR % &
KAE A -0.000000517m; 25 =fuls fidk 63 4, P iRE
+£0.030m, SEETEEE £0.020m, JHEITFBER, A
DURSRIH T = et RGeS WM 2 ¥,

5.2 IBENH

AHE R — 4E eSS TR, TS EEHR R -

(1) SEEREEE : AR AT s A fO i i 2
AKT0.3m,

(2) EfEAEEE . AL SRR T 4B 2 S
AR E AT 0.2m,

AITE IR A 6 NS =N, Sl 3L ke
124 4>, K5G35 530 3 MK, SRR AR ST iR
ZE4 £0.083m, EREFIREN £0.048m, HEHTETESK,
AR I RIE WM ZR 5o Bz SRR R RS R
Mtz 6 (G MAENX NS, AL R, R
BATRMN; AR S, EBoGI SRS A L, R
WP R T RO AR (Gt s TEE R )

6 g

AIH R AOELFEARBELR AT, BRERITH L
br, (EALFERGEE, J5iEIEH, e A ™, e
BRSBTS TEPRA BRSO EDK, SERRAIBRER T
BHESEE . Sresei, RRREEK.

52 30k
[1] Sk, v I KL TIlRHE R I S iR = AR A I R OR

R E IR G I AL E AR TR, 2024,(06):91-94.
[2] ZERREFENE. TC AN IURHE R 28 e = Al AR L AL MRS 2m b

BRI ERT 5[] A7 F1H%,2024,(05):30-32.

[3] (USSR KRR KR L2 b g . 1 BEEG th e

SR ED11 TR, 2023(03)

[4] AN SRR TEE T LR () . FETs. T2

FRIFIY,2023(24)

67



