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Method Accuracy Evaluations of Building Urban Detailed 3D Model Based on
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Abstract: In order to satisfy the increasingly significant demand of the digital city for the detailed 3D model
and solve the low efficiency problem of traditional modeling method, this paper summarizes a method of building the
urban detailed model based on unmanned aerial vehicle (UAV) image sequences. Through the in—situ aerial photog—
raphy test with 25 sorties, detailed models for 20 experiment area (300 mx300 m) and a library building were built.
The accuracy of all detailed models were evaluated by field check points. The effect of 5 different flight heights and 4
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different control points on the accuracy of the detailed models were discussed. The results show that the errors of the

detailed models can be effectively decreased and the accuracy is improved by declining the flight height or increas—

ing the number of control point. The highest accuracy of detailed models is 3.4 ¢cm in the plane and £3.1 c¢m in the

height, respectively. The accuracy of the detailed model for the library building is +3.4 ¢m and +1.5 cm, respective—

ly. The method of building the urban detailed model using UAV image sequences can satisfy the accuracy require—

ment of the urban real scene model, which has great practical values in practical engineering.

Key words:Unmanned Aerial Vehicle(UAV ) ;oblique photogrammetry ; 3D reconstruction ; accuracy evaluation

it 25 5 T X Sl T A 40 Ak SIS — 4R B T
SR H 5 3, HE ST B AY — AE SeoUL d  A v
FHRTSCRZBEM AN, BT =4 A 45 P
FEEIR = AR AL GE i =S 52 M B T AU R
Jo 12 G HE AR O 5 252, T EL A 1 — 4k s )
TSR E B =, 75 ZAREE N T M b 445 AR
F KA FEBCHRE B, XTI BT TR )
i, Ty AR AP

TeAML(Unmanned Aerial Vehicle, UAV ) B A5 5
VEZ: S Bl R R G AR = F AT
S B RIS T 510 T AR R
S et AR R —TURT 2 1 X H I B AR, A T
g = LM EHOR Bl o N AT 5153
122 & AL ANAG s | DA —1> 2 5 A O A £ 52
ARICE A i 2 ERIR) = T B AR, AN RE IS AR IR
FE R (E R i HIE e A RlE RO A
AL SE A = AR AR RS,

HaTE oM C IR T 5T I PR
SRR T =BT IR, SRR R
FHTE MRS AR S LA D7 e Al il i ks 40 Ak
S YERIRY RRS FE RE R R 2R A IR A SR it AR
SR — AP EE T TEAN AR T I A TG 40 Ak — 4
BALF Ty %, it K B R I8 DA — 4R 1)
ST R e R B, 0 B AT v R AR e B
X = HEASHLNE BE 5200,

1 WA EURENET X

1.1 EANHGRE

3 TE AU RHESZ I S AR, MR
BRI E AR XIS A AN BSR4 2 B4
SRR HD AR,

gE A SRR UG E A HL AT TR, LR /AT

AR R B SE IS A0ER A B AHPL S AL A0 B
B MG AR RS ESEINRIT. AH K
T R A R A T AR, JF8e e 5 AL 2
BCR AN ok BE. UHASERTC SR RIT R . B4
Kby CEASHE B, T TS 2200 53 s 2.
12 HERETELYIE

Wi A% 25 TE R UERR T AL K B LA 221
ZLIAN, A B AT BEIR T A/D P bt i B 2 1R 2509,
AR 2R T M AGHEZA A IR, 1545 5
BT HSALE BN R = SRS AL AR Y
ZU T R A ) W A R o) WA ) SR B

Ax = x, + x4 ()
Ay =y +y

oo, Ay, AR G AE 5oy F g R U0 ) R AS . 38 3oF
B AR FH AR B LR A AR A AL ThRa,  ARAS
TSR N SAARHEA TR AR 224 I
1.3 ZEABLK

FEZ ARG AR, B2 PR TR B BRI R
FOCHRAER R A5, SR S8 R B C RN
ORISR RKINBLG , AR SE 0 — 2R i i
FEFIRE N, T Wallis 2GR B, 168 AR
FEREGTE BN, G HE AT 22580 A5 B
Wallis I8 3 a5 x5 H R 80K BE 1 Lt 43 A 2047 94

Sx,y) =gla,y)ry + 1 (2)
A gla, ) BIFIRFARTE (o, v ) AL B K BEAE 3 (v )
RENEAB IS FAARTE (o, y )AEBY IR BEAE 5701y 535011
AR b 1y i R B3 R,
14 BEXEMEBEEFEE

SRR G- 22 HR B 2R T AL
[RIAAHEEA BRI A B R AR S LR s M i ot
. OE iR ST B ICEO i, 454G POS 15
JSREE LIy blve S OK & A A B Sbii g < bl UM



174 R RS A4 (A AR BE R

2019 4F

BCTE H DGR T 22, AL P AR AR (POS 4 B)

FR RS AAR F R R IX R 22 R 20T
e, 2 RS AR IR B 2245 R L, HiA AR
ZETTREN -

V=At+BX-1,P, (3)
U ot B X 3 127 R A80E 1) AR VBRI AL AR R A
Kri i ;A M B 3R R BOE R 51 A P
SRR FAAG AR AR ] 16] £ S HASE R,

1.5 Z#4EBIREER SRR

TERE BAHATR AN T AT R g 25 =
SR B R D E SR X S S AT B T e
A, I AR A . SR RS R T
R TR AL B, MR AR DX A R s A DX )
AR = T 2%, = T AT AR AR N R T
ANHILIU 3 Ara P00 P L RN AL B, I AR RE A8 3t £ M
FEF I B REE AR, SRR B R i Fm BT
PR R

IS5 AT = AER R SRR 2 4 s AR A
ROR B OGP IR, BT IC AR I 4 HoR Y
SIS e 2 AR SO | RV i 22 WRR FANIR]
PR R AE Sy SO P, HARSE BT 10 a3k
SRR LA | I B SO A RS SO
SRS B AN A,

1.6 =B EIT

R4 CityGML #R#EXT Z 4015 )2 K (Levels of
Detail , LOD ) A4 53, 51 X5 S SRR R s K5 2 %) 73y
4G, AR 1 TR,

*®1 EHEE LOD Kith
Tab.1 Architectural model LOD and its description

25 B Vi Y/ R
PR A BUR B S BB A
LOD1 - Sm/Sm
(Block) T (Tes)
e}
LOD2 e LOD1 -+ FHa3 2 m/2 m
(Basic)
LOD3 FRifi i >1 m B+ AL 05 /0.5
’ (Standard) (KBRS o
LoD4 b s M AR 15 02 102
‘ (Premium ) Tt T i 1 o

Xt TR E A B =4S AR AT, X
FE NG BEREATPPAG. B ek A Sh B e ubi Ak
JEE AR IBUITAT KA 1 ) S = HEAR AR (X, Y, Z) 5K
Je INER R B = HERRY RO A O AG A5 B SR = 4
HebR (Xo, Yo, Zo) » HEATIR 2G40 4T, R 30(4)

(5) TR = AR RAE /KPR i R T Y2 D5 AR R
7 RMSEyy, .RMSE,:

\/ DX =X+ (Vo= Y.
n

RMSEy, = (4)
RMSE, = E— (5)
o n R AR R AR T B G A 1R

ZEAHHEA TR IRZE CFEE AR RO TS 0. A
T AL & BB s i 1 iR, BRIz
FERNL T BRAELZ 2210/ N Bl A s e ).

X S AH

ERRME

SRLDEY
D T
i
TS

TIRMH
A1 #E2HVEALH

Fig.1 The structure of error box—plot
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