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Analysis of Georeferencing Accuracy in 3D Building Modeling
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Abstract

Representation of building internal space is an active research area as the need for more geometrically accurate
and visually realistic increases. 3 dimensional representation is common ground of research for disciplines such
as computer graphics, architectural design and engineering and Geographic Information System (GIS). In many
cases CAD plans are the starting point of reconstruction of 3D building models. The main objectives of building
reconstruction in GIS applications are visualization and spatial analysis. Hence, CAD plans need to be
preprocessed and edited to adapt to the data models of GIS S/W and then georeferenced to enable spatial
analysis. This study automated the preprocessing of CAD data using AutoCAD VBA (Visual Basic Application),
and the processed data was topologically restructured for further analysis in GIS environment. Accuracy of
georeferencing CAD data was also examined by comparing the results of coordinate transformation by using
digital maps and GPS measurements as the sources of ground control points. The reconstructed buildings were
then applied to visualization and network modeling.
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9| x3x Ve X&® YaE | X3#E | YERE

©@ X X 2064324 | 44961937 | X X

©) A X X 206416.46 | 449619.97 | X X

33 X X 206418.35 | 44967092 | X X

@ h X X | 206444.17 | 449669.95 | X X

&I | 0.002 0.350 206415.72 | 449922.93 | 206416.82 | 449923.28 | -1.105 | -0.350
E‘ 20643339 | 449904.56 | 20643443 | 449905 | -1.037 | -0.437

o | 206402.8 | 449875.42 | 206403.87 | 449875.59 | -1.074 | -0.170

@ " [206385.24 | 449893.66 | 206386.27 | 449893.91 | -1.034 | -0.246

o X X 206414.53 | 449821.82 | X X

8 7 X X 206429.17 | 449806.49 | X X
E X X 206414.52 | 449821.83 | X X
¥ X X 206404.1 | 449783.92 | X X
X X 206377.25 | 44978158 | X X

T A X X | 206439.55 | 44974683 | X X
" i 206493.83 | 449776.71 | 206495.24 | 449776.73 | -1.414 | -0.017
" 20654592 | 449735.95 | 206547.13 | 449736.29 | -1.209 | -0.343
206536.5 | 449724.1 | 206537.65 | 449724.21 | -1.147 | -0.108
{ 3 206485.4 | 449766.42 | 206487.08 | 449766.4 | -1.680 | 0.018
i B , o | 20645045 | 450041.31| 206451.59 | 450041.25 | -1.138 | 0.060
e s G RS e o ohmommoTew e o 206511.35 | 449983.93 | 206512.33 | 449984.17 | -0.978 | -0.237
8 24. GPS 5T X2 7|&E2Q| georeferencing YBE 24 206378.86 | 449992.63 | 206380.03 | 449992.93 | -1.17 | -0.3
2 206432241 450050 | 206433.54 | 450050.34 | -13 | -0.34

- ) . ) o | 206442.73 | 450039.52 | 206443.55 | 450040.19 | -0.82 | -0.67
2243fellA| 255 9] RMS Error& 8lit3}7] S1siAe] = 120639000 | 449982.93 | 20639113 | 449983.34 | -1.04 | 0.41
t}h GPS % x}& 7|59 georeferencing 2} 77 ASE 206442.73 | 450039.52 | 20644355 | 450040.19 | -0.820 | -0.672
9} Affine ZEFHITL 2mm~17cm HY oA HERTeH & 43| 206390.09 | 449982.93 | 206391.13 | 449983.34 | -1.036 | -0.41
gl 6cmo]il, Similarity Z#EHELS 4cm~35cm HEY ¥ |206466.06 | 449935.91 | 206452.16 | 44995037 | 13.903 |-14.461
206450.97 | 449950.14 | 20646731 | 449936.12 |-16.345 | 14.024
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7. 2XIKE2 GPS &7 A& 7|F2| georeferencing At referencing8t A1}t ATRe. A\ 9l3t 720 RMS Error

Hl (Bt : = .
W (e m 7t Hlom, Ao GPS Z3A9] pointing error &

S22 | GPS T S0l AZEL 7|20 Affine %
%29 | Affine | Affine el ez ABAL [, Sl AHEE T2 Afloe &
g | FEUs FHFE o]§3t RMS Errore FAAE 7]EE 6om,

GPS ZF A2 7|22 demo|th

@ 5.3 Xk AlZfzt R UESID @Y
R e 33190 AlAShe CAD ZRg B33k topology & AV g5t
i, $AA =2 GPS FF ARE 7IECR georeferencing g
® Ao 2z} A meh SHNA EESA,
@
& i

op
i)

o)

£ 83} 2ol B 59 WY 71702 A $isk ofy

E 8. YCIHEAM 58 ASRSE =0| (2 : mm)

24 | W7
Fol | A 7"

AZEH | 0075 0.037

A | A
T o) | 7y A4

o, v
N
\

]
of ¥

e

)

Eal
E

o

@ 1% | 3600 | 2780 | 820 12 | 5000 | 3300 | 1700

(U 2% [ 3600 {2780 | 820 2213950 | 2700 1250

@ 3% | 3600 | 2780 | 820 32 | 3950 {2700 1250

z23 | 0029 | 0010 A |43 3600|2780 | 820 42 | 3950 | 2700 | 1250
) & 5% | 3600 | 2780 | 820 52 | 3950 | 2700 | 1250

Y . 6% | 3600 | 2780 | 820 2| 3950 [2700] 1250

6
7% | 3950 {2700 | 1250
3950 | 2700 | 1250

-
of

3900 | 2780 | 1120

ol

3900 | 2780 | 1120

a=R =
o

39002780 | 1120 92 | 3950 {2700 | 1250

| o

D
8
@ 9
FAE | 0,081 0.143
® ol
& 3

10| 3900 12780 ) 1120 102] 3950 | 2700 | 1250
12 12950 [ 2500 | 450 112 3950 27(@ 1250
7| 2% | 3050 (2600 [ 450 122] 3950 2700 | 1250
% | 3050 2600 ) 450 132 3950 | 2700 | 1250
Q@ 12 | 4800 | 2650 | 2150 142 3950 | 2700 | 1250
. - 2% | 3600 | 2650 | 950 15210000 | 7000 | 3000
2z7 | 0067 | 0002 3% 3600 | 2650 | 950 - 12 | 6000 | 4800 | 1200
| [45[3600]2650| 950 2% | 7900 | 6700 | 1200
T |52 [s100]2950]| 2150 [ 1= | 3400 | 2400 | 1000
O o g2 420012950 | 1250 22 | 3400 | 2400 | 1000
e @[5 ]4200)2950 ) 1250 ;’3 32 | 3400 | 2400 | 1000
8% | 4200 [ 2950 | 1250 Fi‘ a2 | 3400 {2400 | 1000
9% | 420012950 1250 52 | 3400 | 2400 | 1000
103 | 4200 | 2950 | 1250 62 | 3600 | 2700| 900
112 4200 [ 2950 | 1250 1= 3000] X | x
1% (3400|2620 780 | 2 (22 |2000] X | X
% 2% |3400]2620] 780 | Y SE o000 x | x
= y (38
;aa dEa VQFE) gua PN # 3% 3400 | 2620 | 780 2 433000 | X X
% 25, $XIKISL} GPS 2 X122 georeferencing Z1} 24 4% | 3400|2700 | 700 52000 X | X
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2 FEsIgon, A 9= npek :;&_a]_ﬂo 32 =3
sto] ARG, ¥ EH2 7H el WAE AN
3tk XA E 7|E 02 georeferencingdt AE 4
Aol 3 AL 1Y 26 (a)<}F Z3, (b)= GPS &
FARE Ve ATNE SRR =0

ST Aot
J% 278 AZE WRE Yehd 222 CAD =g
Y& dietal glog JES19IL o] o831 topology
e RdlS 0]238l0 georeferencingdt AEZ o] &
33

%) BB HE AR AEEY el S8

2 georeferencing

AT r.‘aL

@ o

oA

(b) GPS =& x}E 7|1=
T8l 26. 3R AjZE 2™

2 27. 3XkF AlZtE} @Yol HEE L8

YEQZ nde =X g 7|ZCF georeferencing
a3 283'Jr 7ol uet Eelzat
Zo|iof EoA 247k 54

e} o] AAAHE AE clean/buildE E319] topology

£ /931, clean/build Zgo) A HAE ol o] &3t
of 119 29¢} 22 &4 AEE st

Y 299} o] HAARE T A& o]8sto] U]
EfE 2dlE WY Sk 7 3o} As d9W 34
o Uehtr] wiiEol 349 Fel2 2lst7] flete] 1
307} o] yo] FEE ol FAIA 25210 E HEEH]
o y2EE o] FAIA 7 5& FX
o o, 9 31 (b= vENZ ndY i AEE
2 5, &3, AT 72 Fo AE Aolth o]
o 2t 32y #FEE oA T dejHolE et At

AN < s
. .
LT
AN
SN
NN
N
S ’
4 7
N/ \>/
~ /

Shape_tength | Weters | FT_Minutes | £ _Minutes | Fioor |~
n 2.376080 2.576080 0635641 0.098541 ¢ B
n 1404255 1.404250 0021084 0021064 1
n 2365345 2,365350° 0,035480° 0035480 1
1 2520618, | 2:520820° 0037808 oosmeos. y
1 0.992614 0394614 ooudis “o.o4ers 1
- 2.409518 2409520 0035143 0035143, 1
- 1691478 1691480 0025372 00zsIT2 1
] 2553391 255330, " Cabsesm 0.08830 1
2365346 2,365350 0,035480" 0.035480. 1
" 10766385 10788400 161498 0161496 1
n " 2497851 2.457850; 0037468 0.037488] 1
_ 0884988 0884538 0013275 0013275 1
i 3,217006 3217010, ooagzss 0,048255, i
u 2.353988 2,353990 0035310 035310 1
2409526 2,408530 0038143 0035143 1
] 1620760 1.580760 6025361 0085361 1
-l 2470857, 2420870° 0.036313 0036313 1
o 1724138, 1, o nozsBE2 0025852 1
l oo 0382182 0.004963" " "6.004%83 1
. 3183203, sjeazi0i 0,047748" 0.047748 i 1
»n 2818461 2818460 opazerr T g 04yt T 1
N 1623854 1.823850} 0,027358" " oozrsse 1
u 2585218 25586220 0038793 0,038793; 1
_ " 20EiEs 2,097250 0030553 0,030553; 1
7 3582153 3592150, 0053882 0.053882; 1
m 2619647 25613650 0.089285 003525 1
1 2.629810 2823810 G.042447 0042347 i
1 2785637 2785640, 0041785, 0.041765 1
< »
Aecord: 141 4} Fovinl  Showi[ Al Selected | Records (0outof 57 Selected.) 0

O 29, YEQT BHo &MY
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(@ y == o|S&dx

(b) 2.5%22 HEH
O3 31, y ZE 0|5d 2554CE BH
9] FolA ol & T2 ol Folld Y For BT 9
5ol skl dAstlon, dejuoje= Aoz o
AEA AL, AT AA AGe] mekit JARE P
2 AFskrt.

I3 3. HWESA 24

WE AuE ojgsle] ASE YNe} dEET A=
=9 ol FARE UEhigich 3k vIEYS B4 9 A
238 Sl olol AT ARTEE 2T G SW
oA 7Hs3ItHEON Studio, buildingEXODUS, Smartfire-
HBAAUR). ArcGISOA= o2t 7)eo] A3 +
A greuz 33 Y EYa 29g 9iste] 18 32
3} o] olo] HolF 4% o|FAA TAstel 2559
o] A7k4el ATHE ®rk

6.d E

£ A7 CAD =05 o83t 331 At} nds
A457] A3 dlofEHlol A & 34& AlXISHAL geo-
referencing @] A5 HA5)7] 2lste] xR =2} GPS
ZgF A7 E 7|20 2 georeferencingdte] ZIE win-
EAstglom, olef o] & wdlS o]gstod 344
Alztzt 2dat YEQa 2dg A8t
- CAD #2292 AA oAM= AutoCAD VBAE ©]&3}
of CAD =9 %o =N A53E 73811, 7
solv gEolg dEstAU 2 S8 EY 5 e
o, #ojolE 7h43}3tal, topology A/ ollA 2l o2
(erronE HAFElaL, AIREe] 5848 FdiEgen,
Az e Has.
- Topology A43ollAl clean/buildE o}-g-3lo] E e
Ao Ry oz HElsle Bl Hlste] Ajgk
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29| georeferencing 7|& AR E GPS &% 2k
Jske Aol sk 9179 AR g BST 4 o
92 2ol B A7 vigol B
03, 2AAEE A SlElE ERlEe @
ofolgitt. o]t BAIE sy st +AAEE
ol 83lal, $AIA|E Aol EAI8HA] g ASE] s
A GBS 2% A2 o|§3pAL B A2 g ol8si:
Aol $& ol
- 32 A|ZkE mdle georeferencingS Eoto] AAAAE
2l o|g3te] AATte R A AEE EX
3= mdo] Q/ehiz o] wol& 8o an A A
&3 FARE Fele) BEE gtk
- HEQT rdll S2IXEE 7|20 georeferencing
H Aol Aot AJ7HE vEbd edgeE AT ZH
LAe SART BEje) BEIE Agakglont Al
ol o2 Lo] giirt 3o g wHal| s
I S/WE AREEHALE ArcScenel|A] ZF AZES] &
aask= el

FﬂJ

;
o

lo fr
o
a;

%> flo
2 )ﬂ nE

ox T—ﬁ ﬂl>"
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et A7t dasitt
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