14 BN

25 3 [@ PLATEAU T 3 X ETILICAMNTHD

https://www.mlit.go.jp/plateau/learning/

FE, HREEFCHVT 3R HETI/ILOBEIEDSNTVET, ]RiE. BLEdEh
FEHLTLD [Project PLATEAU] &, £S5 U 3 Ra#hETIINEMIOS IO MD 1D
T9. SEE 2D [Project PLATEAU] (CDWTZ#BNMZ L TWLWEFET,



Project PLATEAU & (&

Gougie AnalyticsDFBE DT BHT -4

PLATEAU View: https://plateauview.mlit.go.jp/ (&ERMSETIRZIRLVZEZB)

Project PLATEAU (5 ~—) (https://www.mlit.go.jp/plateau/)(d 2020 FEEDEEE L
THReENnz, BXZBENEE TS 3R a#bhETILOERE - &R - A—T>7—51bd
JO>x U hTY, (https://www.mlit.go.jp/report/press/toshi03_hh_000074.html)

2020 FEDFEELEUTIE. £E 56 #MD 3 RXTEhET VO, EREH 44 14+ K5t
RRZWMD X EDHEEEYZ27)L - BAMERE 10 A RHSNnE L.

3RFTEHETILG. ToZH)LER (RHR) offtha, U /(-2 ((RERRHR) (I
BIRURZ 3 RO HZEMBIRTSY RITA—AT. BHEBEOEDOZEBIRI ST
VA &EKIRT DM EEETY . PLATEAU T3 3 REMET )L ZEMmI D2 L TTDOFER
ZRIHUA-T>FT—HELTAMT DT LT, HENEBRICT —INERTEDLSICRRD
Flfe. SEF 3 RTHHET I ZEERHAL TCLWSFETT,



YT OX - EFTIL

PLATEAU O 3 Rt EF LIS R BOREEST— 5 IC LI BO TR, BYIOHTE,
BEE. BREVSIMMIC, BIOMR. BRE, TIGHEEV S EHTIBSERRRCH LT
BREMS5T BT ETRRESLETVET, THEEISF 4 U - E7)L(semantic
model)(BRETIL)EVWWE T, COENI T IRICKD, T ZHILERBEY A )(—2E

MDBEORAH TS RDHBBOS =1 L—S3 >SN RBOTT,
TIZFIWA £ A=K

PLATEAU D 3 R#fmETILDFT —FYV—X(E. FTiedD K SipithABAMAKIC K D ERRIY(CUR
& - FRESNTVRT—INSEmESNTVET,
1. #EHETEEARN (BEEHEIEHR)
2. #HmEtEERRAT
A

3. AHAIERR (MEEEXELP)D 3Rty M

CNERBFDASECE DK AHBEMR & UTIE S IT SN TVSRIEDREN SIEHR SN

TWBT—FTHD T« ZHILERDT—FTY,

TZH)IWYA > THD. PLATEAU @ 3 RcEhiETILIFRERT(#HER 1/1)DEFRTH D A5/
—AEFEBEVWNHDZEICRDET,

3> OHR

\I/

& TZHIWYAS =2Z=al—

> BEZEMZzIE-UREEMZzBRIsCL

> Zal—>23>»J«q— Ry OZOREICT DA

\\/I

o AH)IN—X=T0>E1—45F—DHR

> M9 UEBIFOREZMZBIRT DHEFR)



> O Ea1—~DH(CBEENT 3 RuDIRBZER

> =15 —-23a>pMrR39—-EX - JOdo~

CityGML
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DIEREIERAIAE/RT —F T A —Nw R TY ., PLATEAU T, #stEI(CHHME L THLaREN
7= ADE(Application Domain Extension) Té 3 i-#mBAERMITHRE (i-UR)
(https://www.chisou.go.jp/tiiki/toshisaisei/itoshisaisei/iur/index.htm|) DILEZE ULinE
IXEREEFEMEDOREEE U TEMLIED., TRFWRIE, MEtT Uy REOREZI M) Z
BINUED UIEBXRRIGEST —YETILE UV TRELTVWET,

CityGML (FHEI SN IZEFERERIE TH DD, Uy FIRT—FZMAN(CIEINT D &N
BRECIMNT —H L UTEFEFIRDIROVANMERZSH, 3 R cEbhZEMIBEROFHE I A —< v
MEEREUTVEY . NET—HYDORFAEN [HWBAER] Z [MENVPITNITA -V ]
(CEHMUI ETHATDCEZBELTCVET . £2L,. S8 CityGML —5 12y bdD
WebAPI. —4/~—2X, RDF(Resource Description Framework)&E%&®{Ed 32T, 7
—J2F—HEUTOFRER ZE S (CA LT EDFEEHDIEDTY



Fre. BE - BRFROERERMIE TS IFC (Industry Foundation Classes: 1SO16739-
1:2018) (https://www.iso.org/standard/70303.html)¥>. E¥OREDFELS—< 3>
([CEHONDC EZEBEUET —FETILA? IndoorGML(http://www.indoorgml.net/) /2 EA
DILREFEENEY,

RR 23 X(CHTD 3D WHETILOEHDIRHBARICLD L. T—HFDNFEAEI TR L
NFEI,

e bldg ZEY). ZEWELD . BEMHEY. KU TNSDIRRE
® tran EIE. W8

® |use THBIFIA

o urf #METERXIE, XX, HlgihX

® dem HfZ(#EAR)

o fld HKIRKIATE XI5

® tnm FEKSKEAE

® Isld TRPSEZE R

® brid B2

e frn HiEY)

2% : 3D HHETIURERRMAKRE (56 2.3 )

(https://www.mlit.go.jp/plateaudocument/)



2% R 23 X(CH1TD 3D #HEST /LD DILRRE @R

(https://www.geospatial.jp/ckan/dataset/plateau-tokyo23ku-citygml-
2020/resource/e5edb01e-8e87-4540-a64e-53dcc0f31f43?inner_span=True)

LOD (Level of Detail )
PLATEAU O CityGML O45# D 1 Dht. 3¥#ic% LOD(Level of Detail) TEZESNTNE
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Level ETFTILART —ILEER NE/ &S EEE
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LOD3 | M, BEETIL WEH) . 7V F<x—7 0.5m/0.5m
LOD4 |EZEETL (BR) . v Fv—7 0.2m/0.2m

x1 LOD DEERVIEHEE (X)
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https://www.jstage.jst.go.jp/article/jjca/52/3/52_3_29/_article/-char/ja/
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(https://www.geospatial.jp/ckan/dataset/plateau-tokyo23ku-citygmi-2020)

T A NTERT S citygML J 7 1)L, 533926(FRREPAHXIIHZEE)(CAD TLNBDDTIN
A I2O—RUT, RUTEWDHEUET,

® > O— RS : (https://www.geospatial.jp/ckan/dataset/plateau-tokyo23ku-citygmi-
2020/resource/bd65212e-0467-4c6c-a28c-946192acbdfc)

e A>O—RIF7AIL: 533926 2.7z ([EHEFT : 7-zip FER)
® CityGML 777 -JL : 53392633 _bldg_6697_op2.gml

EHED 7). 7-Zip A2 (https://sevenzip.osdn.jp/) E VWD TIEMBSN TULET ., AREY
—IILEAAN=I)LUTER I 7ML ZBERU TS IZE0,

CityGML T 7-1JL(&. TEEDIEETEODHLUTSZE0,

533926 2.7z —(f#ER) —> bldg.7z -(f#5) — bldg/ 53392633 _bldg_6697_op2.gml

CityGML J 7 ()L ZRRSEBD T2V —ILHhHDET,
® Windows i
» FZKViewer(https://www.iai.kit.edu/1302.php)

» FZKViewer -1 > X h—JL (Windows L)

(https://www.kkaneko.jp/tools/win/fzkviewer.html)
® Mac iR

> Azul (https://github.com/tudelft3d/azul)
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Windows 1—HT&HNIE. FZKViewer T CityGML J 7 1 )LD &E ) &= R B (CHESR I
D ENTRETY,

& FZKViewer x64 V 6.4 - 53392633 _bldg_6697_2_op.gml _ o %
File View Representations Display Query Extras Window 7
E-UBmale. AW
EBlh 3ol @i addede @i mr|d&lao=¢dshadde dbadP(RaAPA0000,
£ Br—ommmlw = ) 53300633 bldg_6697_2_op.gml e "E
2= Model - - Element Properties | Properties | Refations
s p—— [532926323 bidg 66972 op.gmi - CITVGML 2.0
g bldg:Building 30 View |
4 bldg:Building

bldg:Building
bldg:Building
bldg:Building
bldg:Building
bldg:Building
bldg:Building
bldg:Building .
L4

Element Toolbar 2 B
Elements | Layers

= < bldg
<& (| bldg:Building
<& |@) bldg:GroundSurface
<& |@ bldg:QuterCeilingSur
<& [mm| bldg:RoofSurface

i <& |5 bldg:Wallsurface
P @
e <% BB core:CityModel £

< 5] coremalAddress

HFEHEEEEHBEH

Ready CAP NUM SCRL

FZKViewer T CityGML D J 7 1 )LZ& &R

CityGML T 77 1)L 72 B]f34L

CityGML 7 7 1 )L% Google Colaboratory TRIf{ELFE T,
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o lHhigXw>3J—R: J7A)LEAERDMIFZA Y 2D AV 30— R
o Ith¥)RY: fBi SN DIEREZ R I 1E5EEF (bldg &)

® CRS: #&SNZHY(SERA SN D EAZSIRR (6697 &)

o AT MECKEUTIZAILEMRD UIEWSEDHERIF (AT>3>)
=&
e IhigxXw=131— R : https://ja.wikipedia.org/wiki/tigi X v = 1

o [FIRZR AR (XU HTOHMIRZERFR:
https://hackmd.io/5S_fLOGsT20TkIi0owIccw

o I3DEMHETNMEEEEFIEE (B 224K
https://www.mlit.go.jp/plateau/file/libraries/doc/plateau_doc_0002_ver02.pdf

import os
filename = "/content/drive/MyDrive/dataset/citygml in/53392633 bldg 66
97 2 op.gml"

basename = os.path.basename (filename)

basenames basename.split (' ")

mesh code basenames [0] ZH&

object name = basenames|[1]

from srid = basenames[2]




235X Building ZE#&UT. CityGML OFHEFT —FZ=AFDOAY 17— CEHLFET.

FHEF—YZE=ZARDAYS 17— CERIDHIC. ZAMZ=AENEITDIHELLT
TEXDEDE] OEZ21—-ILZFALET

HRZAN 7z =AR08 3 2FE(ENDEDE)

* earcut-python (https://github.com/joshuaskelly/earcut-python)

[ty 3> XML —2(C77yvTO—R] &Z#IRUT learcut.py] Z7vIO—-RUET

N 03-3i
-r 03-3.ipynb

B oxsb osas O (@)
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IFA Ojay | TS DEERAS

e
.
» [ -config
» [ drive

» sample_data R
= s (101 fwport numpy
B earcut.py
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BYS — 9% BRI BAICUSABuilding £ EELET
from earcut import earcut
import pyproj

import open3d as o3d

Building:
""" bldg:Building"""

__init (self, from srid, to srid):

self.polygons []

.vertices []
.triangles = []

.triangle meshes = []

.transformer = pyproj.Transformer.from crs ( > :{from sr
g:{to_srid}")

get triangle mesh (self):

return self.triangle meshes

transform coordinate(self, latitude, longitude, height):

Xx, yy, zz = self.transformer.transform(latitude, longitude, h
return np.array([xx, vy, zz])

create triangle meshes(self, polygons) :

for plist in polygons:

vertices = [self.transform coordinate (*x) for x in plist]




vertices earcut = earcut (np.array(vertices) .flatten(), dim
if len(vertices earcut) > 0:
vertices length = len(self.vertices)

self.vertices.extend (vertices)
triangles = np.array(vertices earcut) .reshape((-1, 3))

triangles offset = triangles + vertices length

self.triangles.extend(triangles offset)

triangle meshes = o3d.geometry.TriangleMesh ()

triangle meshes.vertices = o3d.utility.Vector3dVector (self.ver
tices)

triangle meshes.triangles = o3d.utility.Vector3iVector (self.tr
iangles)

triangle meshes.compute vertex normals ()

self.triangle meshes = triangle meshes

self.polygons = polygons

CityGML J 7 )LM5 LOD2 DFHET —FZEUS L. BYMBIC=BEDAY > 17— %F
RUEXT

lod2 (tree, nmap, from srid, to srid):
mwan l":)':lz mwan

obj buildings = []

buildings = tree.xpath('/core:CityModel/core:cityObjectMember/bldg:B

uilding', namespaces=nsmap)

for building in buildings:




obj building = Building(from srid, to_ srid)

polygon xpaths = ['bldg:bounde
iSurface/gml:MultiSurf gml:sur
'bldg:bound

urface/gml:MultiSurface/gml:surfac

'bldg:boundec bldg:Wal face/bldg:lod2Multis

urface/gml:MultiSurface/gml:surfaceMember/gml:Polygon']

vals list = []
for polygon xpath in polygon xpaths:
poslist xpaths = building.xpath(polygon xpath, namespaces=nsmap)
for poslist xpath in poslist xpaths:
vals = poslist xpath.xpath('gml:exterior/gml:LinearRing/gml:po
sList', namespaces=nsmap)
vals list.extend(vals)

polygons = [str2floats(v).reshape((-1, 3)) for v in vals list]
obj building.create triangle meshes (polygons)

obj buildings.append (obj building)

return obj buildings

BBC=ADOAY > 157 —5%Z PLY J7 (VR TREFZLET

write ply(output filename, obj buildings) :

basedir = os.path.dirname (output filename)

basename without ext = os.path.splitext (os.path.basename (output file
name) )

basename = basename without ext[0]

extname = basename without ext[1]




for index, obj building in enumerate (obj buildings) :

triangle mesh = obj building.get triangle mesh()
pathname = os.path.join (basedir, "{basename} {index:02}{extname}"

o3d.io.write triangle mesh (pathname, triangle mesh, write ascii=

RFUE PLY J7)LIE. Open3d & Plotly T3 RxRrZLET, (RIEDOI— REHRE
UCTHIFBLED)

import plotly.graph objects as graph objects
show ply(show filename) :

mesh = o3d.io.read triangle mesh (show filename)

mesh.compute vertex normals ()
mesh.compute triangle normals ()

triangles = np.asarray(mesh.triangles)

vertices = np.asarray(mesh.vertices)

fig = graph objects.Figure (
data=|[
graph objects.Mesh3d(
x=vertices[:,0],
y=vertices[:,1],
z=vertices[:,2],
i=triangles([:,0],
1y
1,

;v 0.5, 0.59),

k=triangles

[
j=triangles[:,1

[8,2

(0.5

facecolor=
opacity=1.0)




layout=dic

scene=dict (

xaxis=dict (visible=

't (visible=
't (visible=

fig.show ()

No.1 OEM =R

show ply("/content/drive/MyDrive/dataset/citygml out/53
7 lod2 01.ply")

No.1 DEYDIRRLS)




No.5 DY ez~

show ply("/content/drive/MyDrive/dataset/citygm
7 lod2 05.ply")
No.5 DEYIDIRRLS)

21— R

o IAUSFR S - [open3 R7t] —E (http://tecsingularity.com/category/open3 iR7t/)
® Open3d Visualize in Google

Colab(https://colab.research.google.com/drive/1CR_HDvJ2AnjJV3Bf5vwP70KOhx3RcdMb?usp=sha
ring)

® earcut-python (https://github.com/joshuaskelly/earcut-python)
® AcculusSasao/plateaupy (https://github.com/AcculusSasao/plateaupy)

® ksasao/PlateauCityGmlSharp (https://github.com/ksasao/PlateauCityGmlSharp/)



SH  KBBAREDOS =2 L —23>IfFE>TS

UC_ID_3-006: ABBAREBEOMT > )Lt RURGS> =2 L—>3>

https://www.mlit.go.jp/plateau/use-case/smart-planning/3-006/
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I2IDENTTRECIR D,



2% . 3D WHET I ZEA UCKBARSBHROKRES S 1L —> 3> BIlREEL/R— b
https://www.mlit.go.jp/plateau/file/libraries/doc/plateau_tech_doc_0001_ver01.pdf



