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Research on key technologies for construction and management of
terrain level realistic 3D scenes

ZHU Qixiong, HUANG Fang

( Guizhou Provincial First Surveying and Mapping Institute, Guiyang 550025, China)

Abstract; Geographic scenes are the foundation and important content of real —life 3D construction. In order to accelerate the
construction of real-life 3D Guizhou, consolidate the data foundation of digital Guizhou construction, and enhance the ability to
guarantee surveying and mapping geographic information, based on the actual situation of Guizhou Province, this article analyzes the
basic data, implementation conditions, and funding requirements of Guizhou Province, identifies the technical difficulties and pain
points in the production process of terrain level real-life 3D scene construction. Taking optimizing the technical process, improving
production efficiency, reasonably applying technical methods, improving accuracy and scene effects, standardizing product
specifications, and improving the usability of results as the basic principles, research on key technologies for terrain level real-life
3D scene construction and management is carried out. This study has connected the key nodes in the production process of terrain
level realistic 3D scenes, formulated a technical path that is in line with the situation in Guizhou Province, and provided technical
support for the comprehensive development of realistic 3D Guizhou construction.

Key words: terrain level; 3D scene; orthorectified aerial imagery; multi—source data fusion

0 3 = st =i BRI R = AR SR N S N A P A
(AN, LAY 90 S 5% = 43 5O B S, | 7R 2 5t
SEE ARV N BT AR A R e A Rl ISR | 4528 UBE | R |
iR i{ﬁﬂi@elaﬂﬂ@ﬁ#e%)e&,EE%%E%@@ B 448 G — I KB = 4, S BRI
Faligit Y, (LR g E R AR KW I SR SR P A R R o A BRI R
“ﬂ%:é’ﬁ%wﬁ” LRIBNAE TR N HIE S T R, PRI G 5 — 4 b 5 a1 A A B DG A 4
G TG, L R S s R T R RIS PR A AR T B A N PR S =
SR SRR EIERE Y AR AARRIEREN 2 (I SO S, EAE S E R A HET R, s s =
RzéﬁtlﬂEhuzwﬁi%ﬁﬁﬁ%(zom—zozs EyYE derp EE Y S AR 55 2
R, MR = A H i A GUE RS B

TEERT: RFME(1992—) 5 24, FEF5 7 W B0 I 51 JA A VI, 022 A
WSS B F57(1988—) , & A-LArgE A, F M5 7 ) B I SR H LR 2 5 505t =4k [, Email :370431560@ qq. com,,
RS EHE: 2024-10-28 VYT EXBEEL] ¢+ > A5 x5 & A




68 oo ®m M5 M OH

14 %

1 BrEiS

H T, B9 S = e sy @ i X2 AR
BTSN O SRl TORHE B0, 456 B 25 5 =
eyt A 7 BORIT T R HT I 04 -

(1) Bz st 42 I F A7 Ao m A2 A5 DEM
( Digital Elevation Model ) 5 % ¥ IE & % 1% DOM
( Digital Orthophoto Map ) il 11 % [6] s il (19 75 = P i
SR T AP 9 S R = e sk, A Or
AP R A PR R ARG Rl A /)N BE TR
A LA IR 9 S = i Yo, BRSURERY)
P A ) = AE ST ARROR T AR L, B2 B
e DEM ( Digital Elevation Model ) B9 A7 & # 7,
R BEAR ISR 22 RS AL AR B2 22 AN BB AT 55
EOR,

()R HFED B AEEE FIH L
TR TR SAGHEUEE RS LI RPC 2850k 1 3 (A8
R, ek B AR DR D, AR A%, 52 M P 2 = 4k 37 Bt
P, 2 AR 7 2 O AR RO VBT 9
TR ARXS Bt /0N, BE PR AT AR 7 5 AR 7 1 = 4R A
YRR b AR I b TP M35 RP AE , REAE — i R LA
ISP ) = HERRE SRS P R R
M) , 5 M A 4 S R DY 1 TR S AR A0 B TR
DI, A7 B 2D 5 HL S B M A4 BEAR IBUAY A ST AR
B TR AR Z S BB, R BAG0r i TLER BY
PEARXS B 2 A f LATE 4248 30 R PN B ) T AR 7
RE 1 s 2 BR TR I 70 PR A 50 A S Y 1A
BUACR R 2E

(3) X265 T R BEF AL LIDAR £ 40
P A 7= kG B BT S AR AR A DEM ( Digital Elevation
Model) , [ 455 -2 ) B8l A sh it AT A,
e S5 LA A B BT IE 3 18 DOM ( Digital
Orthophoto Map ) ZX4 , #4) 2 Hb 2 9% 5 5 = 4 37 50 8K
o AR O7 L SR B AR U KA R A R
BN, R EAERG BE , BE AR I Ay ) MR — 43K
e BE A O SRR TR LA SRR R R A
A0 B 7 AR RAR, Bh AR WA
B T AR B SIBUSA B RIOR 2
B IEST 2145 DOM ( Digital Orthophoto Map ) 52 M %5
KR TCSIARBCR

(4) 5 BAEFH S I 1E S Q8 Xt
23 IR UOR BEA TR AR R UL ek A A 2
PRSP A 5 U 05 5 = e s e . A
YD A 7T LA FE 20 T A R SRR 25 SR A

BRI, 5 LR AR IOAS 5 BRI R B SR |
WS M 1) = HEROR S AR A, AT UGS 3
UEL TR = HERORIBOR B BT I AL
PEOLT 2022 AR BT S s AR R R 2l B i, R RE 2
BIR T A8 AR IR X £ [ 5 A= 7 T B 1 sl AR
B BT8R Z BRI R 5 ZHBOR B AR 7 B
A RSV BEEE ARG TSI,

(5) 2= R I 22 0L A BURHI 25 3245, i 1 2
=N AR B AR ICRC A R s s =
A% AL SRR i = e G . 2 T S T IE
SIS AR R RUR BE N LSS0 U B B, 3R
Yy AR — 2 ST AR R SRR
KSR ABALFE R &, H S IESH IR AR AR 1, B
SCAR A O B AR R R B B DA [ 4R £
I, TRAh T IR S A AR A LT A
MM L IEOR Ty 2 H TR S R = 4
FORE AR T BL, B U 7 200 H AR O, 2
PR A AR

AT 4 B A GORME B0 A BORTT /7
At , SR I TR Bt A 7 7 30, AR g, 3k
YOE S 4 4 500 M JEE 5 R AT B e AR AR
DEM ( Digital Elevation Model ) & fill £ 7 1E 41 52 1%
DOM ( Digital Orthophoto Map) e 2 , BN 1 K
AR IE , JOUR RE2RK R TR R T AR
By 7 2 Ar R D | AR U o 4 B Y
Ko B, LAE 3 R0 SORNBEAE g 4 M 4 5 5t
S HEG R AR O AR A SE T

K 5N A MBI RO R G 5 PL T, E AR
KRIEFRIET 0.2 m A IESHIT A AR, Bt Rk
WU 55 2 WIMLEL LiDAR A5 = 808, A o8 24t
X BT RS A5 AR B AL THLEL LIDAR i
B B N # T 1IE 9 42 DOM ( Digital Orthophoto
Map) PIFH A 7 07 SE AT IR 63k, IF 25 5 0 115
O, X 22 PR A R BEOR (2 ) AR —
AL & BORFIORS S S R BR BEA TR UE 73T

2 MLEHH

2.1 WEXHER

AR YR DX SRt B 5 M 48 7N K L XA K
SR, A T AR g D ) 3 o e e 9 S P A v
JVY e e U 2 B IR R R i st L
M e S o I DX Ay e R R AR B A SRR
DX Sl A 1 2 R AR R L St R 3



12

RIGHE, 5. WL = 4e s il i S FOCHEBOR BT 69

2.2 MREMEEER

(1) IR SEAR B . WS B K Ik DX R L
DX 61 PR I S 25 8 52 SR B kL, & SRR A A
POS Bt A543 S BUR S5Ok it 0] 2019 45,
AYPER I 0.2 m, AL 1 873 km®, T IFREET
IESH A AR B MY RS 5 — e S B AR 7 A
e,

(2) HL#K LiDAR fi = 54/ £ 7 1E 315218 DOM
( Digital Orthophoto Map) , Y5t 42 21| 7S £ 7K 11 4 1l
DX X 95 A HLER LIDAR 5 =508 B AN
10 pi/m* AL 20 km?, JUEHR  CAE 204000 X AT
R I B DI PN JE R 0. 2~ 1. 0 m A3 PER A BT
1ESH% 4% DOM ( Digital Orthophoto Map ) , %5 B} 1]
2021 ~2022 4F, I THFREE T HLEL LIDAR sz
BH B INE T IE 35215 (DOM ) ) 3 i I 4% 50 5t =
Y BRI A5

(3) MR = AR R iRk 21 4 1L DX BN
T 0. 05 m BRI MR = 4EB AR , A = i ]
R 2023 A AL 15 km® . FHTIF )R Z IR E A
HRR 2 N 2 A — R Rl A B R kG
HESH A BRI T 3,
2.3 A
2.3. 1 BT IESHiZS e Q0 g M 90 5 5 =2k 5

(D) FERBEAR , FETF 1E FHI0 2 SR E0H # e b

TS5 = R R AR

@ FERHEE WA X I 25 AR 4 il e
B, IR TR B B T BB

@ MARBALIE , XTI AR AT R e
Xof HRE R R R ) Ak B

@ 25 P = A, AR I 1 DX SR BRI A
SR O , A DX 0 P 00— 5 S0 ) 2 42 AR

12 1, SR I AR TR DIl 0 31 2 B AR 1 R
= A DX R - 22T A5 B R R AR A Ak
TR,

@ HER RUCE . FH 2 v = D & R
AN I TR FEAT AR VL FL AR R 44 5, R
24 JRIUL L SGM ( semi—global matching ) 2914710 |
BRI E R =GR,

& SrREERE . RIS AR A5 AR BN b
T3 6 TC BT HRRAE $2 ORI AR DE T, X = 2 (S aE
AT BRI R, A= 7 T 9050 5 = 4 5 8

(2) MRRUR T 1E S 2 S A5 AL 1 1Y 1 B
Y = Ae s AR RS B RCR TR, A5
W B4 ST AR A, A S0 00 T S BRAT /D L AE
MG, HEERIEICE RS B2 E , S AR RCR S 40 2
FRETHGF, L35 A SORVEOR Iy T 8 E M, X
FAR T AT BN Y R = e i B
TFB, —HEEACR A 1 B,

B1 ETFMESEEEMERAIS=4HFRUR

Fig. 1 Rendering of a terrain level realistic 3D scene based on aerial images
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Fig. 2 Flowchart of key modeling techniques for multi—source data

fusion
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Fig. 3 Comparison of modeling effects of multi—source data fusion
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Fig. 5 Multi—scale and multi—type integrated fusion effect diagram



72 2o i om oM

14 %

2.4.3 KESNSIHEARRE

I, S35 = 4k B (A it e K, R B 45 B
R T Ry FRIE Sy S R RS A6 A B A Bl 2
BB BT 2 RE 2R A SR AR 1 52
W, I RAE WS S HF R AR E

(D) AR BEAR & X5 2278 Ak X 8k A 452 70 5
B, R FESE 3D 72 AR AR S et G — SR =
Y7y 5 IR FLE S SORIRIAK | SR 4228 KRR B 5
o 3784 i L A S e IR =B (N S RN
B A DI B R R, S8 AR Ak DX oK o 3
S, HRBEARATE .

@ b DI R B A 7 AR AR b X3
T, T JRAS R A =

@ G —BURHAG o AR A XA A B R AT
ES T 2 S W < S WS s 1 (- S B L8

@ PR BB, 4 BT X AR A B AR
A I AR T B A A B R R, SE U E Bh S
o, RORmARWE 6 U,

A BB
eI
e
5 Ml

Al KSR

(A LA
L H
G = AR
IR AR

E 6 RBEDSEFRARER
Fig. 6 Flowchart of precise dynamic update technology
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Fig. 7 Schematic diagram of precise update comparison
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