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Abstract

Being benefit from the progress of the surveying technology, the demand
of the map turns from 2D to 3D. To promote surveying data and 3D GIS and
prepare for the coming application of 2D/3D map data, this project will
effectively produce 3D Approximate Building Model by using numerous
building data and elevation of surface (including DEM and DSM). The NLSC
had complete the three-dimensional building model of the whole Taiwan in
2019, and updated some areas in 2020.

This project will continue to update and maintain the 3D building models
using the latest one-thousandth topographic map and Taiwan’s general
electronic map. The main tasks include analyzing map data, building high-
rise extraction, the constriction of 3D gray-scale building model, 3D
approximated building model, to maintain the completeness and timeliness of
the 3D map data. Meanwhile, for improving the 3D model, the project also
includes some pilot work, including detailed operation of building models,
Importing other data sources to produce and updating building models. The
result of this project includes 2,000 thousand building models.

Keywords: Taiwan Electronic Map, One-Thousandth Topographic Map, 3D
Gray-Scale Building Model, 3D Approximate Building Model, Density
Aerial Image Matching
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<library_
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<library_
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Fa (802 2 Jp RadE ) el o

<scene>
</scene>
<asset>

<contributor>

</contributor>

</asset>

<instance_visual_scene url="#1D1" />

<created>2022-10-03 14:12:15Z</created>
<unit meter="0.0254" name="inch" />
<up_axis>Z_UP</up_axis>

<authoring_tool>Omniguider Inc. Dr. Sun Shu-kuo</authoring_tool>
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2. wABHFLEFR ¢ ¢ library visual scenes ; 2 T library
geometries | & = %4
(1) FEATHEHEEH2 FHY vk
&3t 5 407 DAE 2 07 0 i

N\

Jreh

2) &t Frend oo BL AR TE 3
% o
(3) £are % 3= 7 DAE p 2 Tlibrary visual scenes ; %

rIibrary geometriesJ » A5 & 3740 1 library visual scenes ;| %
"library geometries | i 0 FiE 2 2 % ID F o

<library_visual_scenes>
<visual_scene id="ID1">
<node name="SketchUp">
<instance_geometry url="#ID_1REPK5NNCK_Roof">
<bind_material>
<technique_common>
<instance_material symbol="Material2" target="#ID_1REPK5NNCK_material_Roof">
<bind_vertex_input semantic="UVSETOQ" input_semantic="TEXCOORD" input_set="0" />
</instance_material>
</technique_common>
</bind_material>
</instance_geometry>
<instance_geometry url="#1D_1REPK5NNCK_1 2F">
<bind_material>
<technique_common>
<instance_material symbol="Material2" target="#ID_1REPK5NNCK_1_material_2F">
<bind_vertex_input semantic="UVSETO0" input_semantic="TEXCOORD" input_set="0" />
</instance_material>
</technique_common>
</bind_material>
</instance_geometry>
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<library_geometries>
<geometry id="ID_1REPK5NNCK_Roof">
<mesh>
<source id="ID_1REPK5NNCK_Roof_mesh">

<float_array  id="ID_1REPK5NNCK_Roof_positions_array" count="12">2095.77376340547 -
7.42973995060753 487 2079.58103145837 -254.086766941458 487 1899.29695107281 -
249.351198409206 487 1921.00858261135 3.72277992088255 487 </float_array>

<technique_common>
<accessor count="4" source="#ID_1REPK5NNCK_Roof_positions_array" stride="3">
<param name="X" type="float" />
<param name="Y" type="float" />
<param name="Z" type="float" />
</accessor>
<[technique_common>
</source>
<source id="ID_1REPK5NNCK_Roof_normals">
<float_array id="ID_1REPK5NNCK_Roof_normals_array" count="12">-0-01-0-01-0-01-0-01
</float_array>
<technique_common>
<accessor count="4" source="#ID_1REPK5NNCK_Roof_normals_array" stride="3">
<param name="X" type="float" />
<param name="Y" type="float" />
<param name="Z" type="float" />
<[accessor>
</technique_common>
</source>
<source id="ID_1REPK5NNCK_Roof_texcoord">

<float_array id="1D_1REPK5NNCK_Roof _texcoord_array" count="8">1 0.9567 0.9176 0 0 0.0184
0.1105 1 </float_array>

<technique_common>
<accessor count="4" source="#ID_1REPK5NNCK_Roof_texcoord_array" stride="2">
<param name="S" type="float" />
<param name="T" type="float" />
</accessor>
</technique_common>
</source>
<vertices id="ID_1REPK5NNCK_Roof_vertex">
<input semantic="POSITION" source="#ID_1REPK5NNCK_Roof _mesh" />
<input semantic="NORMAL" source="#ID_1REPK5NNCK_Roof_normals" />
</vertices>
<triangles count="2" material="Material2">
<input offset="0" semantic="VERTEX" source="#ID_1REPK5NNCK_Roof vertex" />
<input offset="1" semantic="TEXCOORD" source="#ID_1REPK5NNCK_Roof_texcoord" />
<p>332211331100</p>
</triangles>
</mesh>

</geometry> ...
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<library_effects>
<effect id="1D_1REPK5NNCK_material_Roof_image_effect">
<profile_COMMON>
<newparam sid="1D_1REPK5NNCK_material_Roof_image_newparam">
<surface type="2D">
<init_from>ID_1REPK5NNCK_material_Roof_image</init_from>
</surface>
</newparam>
<newparam sid="ID_1REPK5NNCK_material_Roof_image_warp">
<sampler2D>
<source>ID_1REPK5NNCK_material_Roof_image_newparam</source>
<wrap_s>WRAP</wrap_s>
<wrap_t>WRAP</wrap_t>
<minfilter>LINEAR_MIPMAP_LINEAR</minfilter>
<magfilter>LINEAR</magfilter>
</sampler2D>
</newparam>
<technique sid="COMMON">
<lambert>
<diffuse>
<texture texture="1D_1REPK5NNCK_material_Roof_image_warp" texcoord="UVSETQ" />
</diffuse>
</lambert>
</technique>
</profile_COMMON>
<leffect> ........

<library_images>
<image id="1D_1REPK5NNCK_material_Roof_image">
<init_from>tex/Roof_1REPK5NNCK.jpg</init_from>
</image>
<image id="1D_1REPK5NNCK_material_2F image 1">
<init_from>tex/1IRE9J5NNFC_side.jpg</init_from>
</image>
<image id="ID_1RE9W5NNFF_material_2F_image_2">
<init_from>tex/AIRE9QJS5NNFC_2F front.jpg</init_from>
</image>
<image id="ID_1RE9W5NNFF_material_1F_image_46">
<init_from>tex/IRE9QJ5NNFC_front.jpg</init_from>
</image>

84



 LOD1 3] % B db 2 20504 o 3

M111 # B = e 03 372 M mE | 1 T RF2 (B37K)

» EHEPE st

» A% p ¢ 7 BUILD_ID ~ BUILD_NO %2 BUILD H % = 5% >
drd 3-9 -
% 39 ez B EAFEED
WetfF (WeEf . o o
B g ) RS A | ¥R [l
%"6#'?*¢%ﬁw%
TWD97 & %ﬂl 1 32 (2 Sk o
1 BUILD ID |4 %%.| TEXT 16 e _,J: 7 (GrouplID) >
HiEpN Bk 64 FRE =2
BUILD ID
2 ik NO SOURCE(::
E5 Lk AR SRR R B
12 | BUILD NO i Integer 3 W e Lz Tk
IICE BT SR ¥ )
W2 kEHFgRERS S
PP Precision:10 |(H EXTRAC)S & 24 3 & B
9 BUILD_H |#4 % & | Doubles Scale:2  |[Bi b f Nlck 2 3 R A
Sy if(—l P

85



1

T111 & & = a2 3 { 372 HesHms

(=)

REPFPHIALAMZEE S 5

SRR E S R S
13 ?\f’

e 4R 2 (1337 4R)

Fri SREPE A
o I

-

A = e = —_
é’g.:z;‘?\z‘.:

AERII - F L2 - B REE 2 o]0 L& 4 F AT

B

7~

TEHRIBF-CTIERSFTEH S FAER
MR F CFHF AL E ARE CRARR CFLREEHE A
g FAe R 4-1 0 (T E 2 % 4o B 4-2 917 o

\ 1 Ea 2 B \ - - i

Bla-l-FL2 -+ VREE LT R T LB

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

RI=R=T BXx|ocb- Fl=l-l=l-lall

Editor~ g 100% Wb RAMNO e -0 K@
Table Of Contents.
Ea o 8IE
5 & Layers

o

Bl 4-2- F 22 -

25

Y

] CAD # SHP = %
86

£% .

o



A}

(=)

-—

C111E  z ek R0 ATE eS| 1 PR (337 R)

MFREA$TA %
- F A2 - FARIEER

ARSER-FL2Z - R ARLATES LATAP ML E T

:g."_:*

R AR

SN FTTHE oA

Foo B ATIR- F A 2 -

P F Az - FRFAEFLI R VR {ATERE A A0k 410
F4-1-F o2 - UREHLITES

B P 37 %

ATAY B 108,156 18,367 10,174
¢ 1833 848 81
T 10,598 4,566 519

- e 120,587 23,781 10,774

(3 6 5)) (19.68%) (3.88%) (1.99%0)

(=) AT TIHMEED

1l ERTI L BEFfEEH- 222 A2 %EFL B A4
o ER 2 B PR A 420 FORCE S ) T2 B
PRz Pi o pliEiieh L 32 K50 AF I L2207 2
2l 0 4R FEHRIL

2427 F P RIREFL TS

LA 2 ¥ 73 A

ERE 18,230 14,053 5,489

2R 20,290 12,732 6,563

= iEEk 3,167 4,410 540

ke 41,687 31,195 12,592

(%1 5)) (12.02%) (8.99%) (3.85%)

87



M1l 2R = a2 A {375 Fefmd | 1 R4 (B37K)
S RBIFEITESE
(- ) ¥ %™ pe A 8§ DSM
A EI T gRAK SHBED CBARZE LY E R

Bl 2110 & §5 4 Bl B o PHE R 4R 7 fe 4 4 DSM it
% (FE  FloW 43 2 Bl 4-4 9557 0 £ 3 200 15 H -

He o A&gg* 2 R is: UltraCAM 2 DMC #ci> 82 i o

2 10 ERFHEFEY PPLLY Z SRR FE . & LG
SRl S B RN S gl xS BT fe2 DSM 2 4
¥

m MR EELR

m IREEIES
o

§]43r§ i"‘g\f-ﬁmﬁg,‘ylg\'} ﬁolf:{_ﬁa]ﬂ@ @4_4%6E%Pﬂipgﬁzfg\%ﬂﬁai%#%]ﬁ

88



T111 & B = @ 003 {472 MRS | 1 (FR4p4 (8 37R)

AUDSM= %1 2% ETR)EHT I+ BEHiez 2910
HEG O PARMIDT e E2DRF - HRFHETFE 0 AoF
4-5977 5 BARMARFHLA b 2RERFISHE -+
BItEE & 3 10 Aok %% B E 2 LIDARDSM & {7 % B+
o2 RFALGEp A ePIRE -
DSMA R DSM+ 474 ‘ EEIFS+BIIE

(F)zHAmEas
CREPPFRBESFEEIL o SRR  BLRZ TEMRE
Fhw 4B 0 00 110 & § 5 3 BlARR R oo pRTAAR WM E RIS T
¥ FERFAR 4-6 417 > Bt 16245 > B kR * ADSE
o

BRB AREIELA AR PARA > 3F 20 1 H 0 K IFE R
MELAFER > P%L 5 I0HREF 22 REALEE P L
[t

89



M1l 2R = a2 A {375 Fefmd | 1 R4 (B37K)

m URERAES

m AERFREE

m IEEES
V4
Bl4-6 8 Br B i@y RERRE T Bl 4-7 s Fip P b ME RS TE

(Z)1F %2 % st

1

AERURBREGALEFEE > KPS S o 4 43 AT
R B P B R B 53,4104 > BItEEA 2200t 0 T 0H
- Bltgd B R S 2671 Ho 3110 E 38R 2251 g2
18.6% ; 11 & %™ fe A Gl DSM 84 > F i ¥ st R i
fics 46,409 - Rltg #1621 » T30H - Rtk F 2 g
5 2864 0 #1110 # 58 275 Hk 2 4% o

pt o AER VB EPEE LS KRG o rg a0
ﬁﬁ—&%ﬁﬁ%mﬁ’?;if%éi%%%ﬁfﬁﬁ’ﬁ
Fri2 a3l {ims FIRESTRIRATE 44
# B F

*E‘}&

90



"11# B = ‘oz

PR L ATR MRS

343 B P A UHE TEEE L

AR 2 (12 37K)

111# R | 110# B
- , - Li= - ¥
ERS B0 |AAp | EER (400 | g | TR E-WE
2kt |2k
‘ EH R | 35549 | 12,472 | 5,389 53,410
>RE R
o 267.1 225.1
] v e 99 75 26 200
Z 5 cE
b 300,654 | 559 70,468 | 371,681 | 2,294
(%, 40)
%7 e Z 5 cE
i - 26,901 0 19,508 | 46,409 286 275.0
ABDSM | (Fri )
B) 5 #ic 77 4 81 162
o zaAkREFENAY

LOD1= ‘a3 AW “"ARpp FRF2ZIE 85 1pd

3 V327 5 4o 4-8 0 pt 1 E ¥ 23 B~ shapefile » 2 2 4 DBF 4 0 i

ok e 4k

=S
4-9

5

Eras 2R

Fmﬁ}Alﬁﬁﬁﬁﬂé@ﬁﬁ°

oyl HEESHPREBKMLER

1 EEREIRZSHPHE

[ |

2. BIESHPE Z L iZ %45
O TWD97(EEiEE)
O TWD67(iEEE)

3. BEKMLEZ#FUE

BRI

|
L&\ BERG R

Omniguider Inc.
N/

Bk p bt 2irE b hid
- O X
BT

O TWD97 (2= %)

O WGS84(1EEg)
B8 ‘]
[ i EnEsh [] Region/L.oD
[ et [ fam vt
[[] Polygon shrink [ ¥

[ msknEaLaiems [ eBaEss

Bl 4-8LOD1 = A g A 1 & 4550

91

Ao




M111 & & = ‘o 5 47

o WindowsFormsApplication17 - Microsoft Visual Studio.
EILE  EDIT  VEW PROJE BUILD DEBUG  TEAM

0-0|B-LMP|D-C-|»

TOOLS TEST ANALYZE \WINDOW  HELP

Start = | Release - |186 - o wmm 3% R s

sApplicationt7 s WindowsFormsApplication17 Form1 -

w7 WritaLine(" s opengiz .not /knl/2.2\" sons. google. con/kml fext/2.2

@ button3_Click(object sender, Eventargs &) -

L% MRS | 1 edr s
Ys QO P e & X
signin [

A" smlnz:knl=\"http:/ =.net/kml/2.0 %

+ dtb2.Rows(ii].Ttewarray(0]

Tostr.
" B_BUTLD\" id=\"B DA

su_f7.WriteLine("<s
sw_f7.WriteLine(
Sw_f7.Writeline(

sw_f7.Writeline(

T code &
toexe' (CLR v4.0.20319: Yisdow
(CLR v4,0.30319: ¥ind,
ith code 259 (0¢103
b cade 259 (0x10;
plication]?
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