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Current Situation on 3D registration in
Indonesia

3D registration needs effective 3D spatial databases
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Specity opposite corner:
Comand:

5 0 aEE[e0zE[+Fe]

Command: Specify opposite corner:

Command:
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FACE

BID FID FID sdo_ordinate array
I (lower face) x4,y4,z4, x3,y3,23, x2,y2,22, xl,yl,zl, x4,y4,z4
2 (side 1) x3,y3,23, x4,y4,z4, x8,y8,z8, x7,y7,27, x3,y3,23

3 (side 2) x4,y4,z4, x1,yl,z1, x5,y5,25, x8,y8,z8, x4,y4,z4
| 4 (side 3) x1l,yl,z1, x2,y2,72, x6,y6,26, 25,y5,25, x1,yl,z1
1 5 5 (side 4) x3,y3,23, x2,y2,72, x6,y6,26, z7,y7,27, x3,y3,23

June 2014

1 6 6 (upper face)  x5,y5,z5, x6,y6,26, x7,y7,27, z8,y8,z8, x5,y5,25
@ XXV International Federation of Surveyors Congress, KualalLumpur, Malaysia, 16 — 21 /
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Spatial Data of Rusun Plasa Simpanglima Semarang.
3D coordinates (X, Y, Z)
Format : CAD

Reference Coordinate System : Universal Transverse
Mercator (UTM)

Survey Instrument : Total Station (TS) Leica reflectorless
TCR8og

Years of Measurement : 2011

Attribute Data of Rusun Plasa Simpanglima Semarang

XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
June 2014
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Phases of the Data Analysis

Spatial Data Editing

Spatial Data Storing into PostgreSQL

Creating Tables and Updating the Database Attribute
Development of the Topology-Based Structure
Analyses

'N XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
June 2014

1. Spatial Data Editing... (I)

@ XXV Interne!%g\alf—!er(]egtllcgn%gsévle%rp(%r%gslsl,mga Lumpur, Malaysia, 16 — 21
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First Floor of the Rusun Plasa Simpanglima

'N XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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2. Spatial Data Storing into

PostgreSQL ... (l)
Importing Spatial Data into KML Format

</style>
“MultiGeomedry>
<LineString>
<altitudelode>relativeToGround</altitudeNode>
<coordinates>
110.4246289198149,-6.9898418124004,38.705 110.4245119089336,-6.9899102182508,38.705
</coordinates>

</LineString>
<LineString>
j <altitudeMode>relativeToGround</altitudelode>
<coordinates>
110.4245119089326,-6.9899102182518,38.705 110.4245596617195,-6.9899917637659,38.705
</coordinates>
</LineString>
<LineString>
j <altitudelode>relativeToGround</altitudelode>
<coordinates>
110.4245596617186,-6.9899917637669,38.705 110.4246672913477,-6.9899288804181,38.705
</coordinates>
</LineString>
<LineString>
"KL 75 bkl j <altitudeMode>relativeToGround</altitudeNdode>
- - <coordinates>
Q KM 110.4246672913467,-6.9899288804191,38.705 110.4246701775111,-6.9899123091870,38.705
‘ K </coordinates>
- </LineString>
<LineString>
j <altitudelode>relativeToGround</altitudelode>
<coordinates>
110.4246701775101,-6.9899123091880,38.705 110.4246289198159,-6.9898418123994,38.705
</coordinates>
</LineString>
r </MultiGeometry

XXY Internationat Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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2. Spatial Data Storing into
PostgreSQL... (lI)

D:\SimpangLima\project_kml\garis>ogr2ogr —f "PostgreSQL" PG:"host=localhost
postgres dbname=simpanglima password=postgres" 1_a.kml -nln geometri -t_swrs
$G:32749"

\EditData PosteresW) Soi Miocalostss 32 asimpaneglimaspublicseeom|
File Edit View Tools Help
2 T | No limit
ogc_fid wkb_geometi name description

[PK] serial geometry({Mu character var character var
1[I ]01050000A0E Polyline [8<table> <tr

BEE

D:\SimpangLima\project_kml\garis>ogr2ogr —append —f "PostgreSQL" PG:"host=localh

=
lost user=postgres dhname=simpanglima password=postgres"” 2_a.kml —-nln geometri —t
| srs “EPSG:32749"Y

XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
June 2014




2. Spatial Data Storing into

PostgreSQL ... (lll)

B [EditiDatae posteresQ) S Nibcalhosteod 32 Esimpanghmaspublicehydangstanal _J _J d
File Edit View Tools Help
- I | No limit
bt_id bt_geom
[PK]integer geometry(MultiLineString2,32749)
3 01050000A0ED7F000030000000010200008C Y
2 |2 01050000A0ED7FO0001B000000010200008¢ E |EditiData) PosteresQIL 9| ([ocalhost:b432) - simpanelimar publicsgeometri = |5
o File Edit View Tools Help
“a v | No limit
gm_id r_id geom
Scratch pad [PK]integer character var geometry(MultiLineStringz,32749)
| 1 i 5 r_001 01050000A0ED7F000008000000010200008002000000FECLI
2 2 r_002 01050000A0ED7F000004000000010200008002000000686F"
3 3 r_003 010S0000A0ED7F000004000000010200008002000000C0A00
4 4 r_004 01050000A0ED7F000007000000010200008002000000ACBC.
5 5 r_005 01050000A0ED7F0000090000000102000080020000007FBO¢
> rows) 6 6 r_006 010S0000A0ED7F00000400000001020000800200000001E8
7 @ r_007 01050000A0ED7F0000040000000102000080020000005162¢
8 8 r_008 01050000A0ED7F0000040000000102000080020000000C27¢
Scratch pad X
2\ XXV International [Fé&etation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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3. Creating Table and
Updating Database Attribute

bidang_tanah
+bt_id
-bt_geom
= R -bt_geomline
+p_id
-p_nama
-p_alamat
1.*
1.
hak ruang
+no_hak +r_id
-jenis_hak -nomor_satuan
-p_id -r_geom_geometn
-id_obyek -
1
garis topologi
+g_id +t1_id
-g_geom 1.7 -r_id
1..* |-t1_topo
-t2_topo
:\ XXV International Hederation of Surveyars Cangress, Kuala Lumpur, Malaysia, 16 — 21
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4. Development of the

Topology-based Structure

Creating 2 topology
schemas :

1. simpanglima_topo1l

2. simpanglima_topo2

Table in the topology
schema:

1. Table of node

2. Table of edge_data

Geometr

3. Table of face .t.ype .
v 4. Table of relation multilinestrin
Creating topology 1 cach ST
table in public et
schema Populating o
the topology
: schema
Creatlng Vi —t]__topo /Buﬂd the \
topog;eometry t2_topo. 4 Populating the topology of :
SEALLMNS topogeometry | ¢  -The top of
column the room
> toTopoGeom - The bottom
& j(i\/elzgirfnational Federation Qveyorsﬁi%dqiala Luw Mala Qléffhe room/
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Topology-Based Structure

Database ... (I)

L apeAdmindll || B |EditiData - PostereSQ1L 9| (localhost:5432) - simpanglima - topslopy.layer = [B]X]
fle Edit Plugins VYiew Tools Help File Edit View Tools Help
= = @ R ] : | No limit
e 6‘5, ”~, saL L | l =
. Ml \&d/ topology_id layer_id schema_nam table_name feature_colur feature_type level child_id
] ”
C - [PK]integer [PK]integer character var character var character var integer integer integer
1 3 2 public topologil tl_topo 2 0
I server Groups 2 8 1 public topologi t2_topo 2 0
= [ servers(1) *
=[] PostgresqQL 9.1 (localhost:5432) 1
5 [ Databases (5 / %
3% postgis
postgres
¥ @) Catalogs (2) /
¥ (’\\’t Extensions (3)
= & schemas (4) ‘Zvows.
+ - © public
+ & simpanglima_topol B |EditiDatay PosteresQINg N [ooalliostzod 32) Fsimpanglimastopologystopoloeyaes = |(E1]X|
& ?} S|mp|anglxma_topoz /V File Edit VYiew Tools Help
= © topology
/ - <3 IFe P
¥3) Collations (0) : B ] 7 £ No limit
%\ Domains (0) / id name srid precision hasz
&» FTS Configurations (0) / [PK] serial  character varying integer double precis boolean
m] FTS Dictionaries (0) / 1 3 simpanglima_topol 32749 0 TRUE
=2 FTS Parsers (0) 2 8 simpanglima_topo2 32749 1] TRUE
) FTS Templates (0) *
+ © Functions (77) >
SeSEueTe / _—
=13 Tébles @ ,'/,, — Scratch pad X
+ [ layer
[ topology
anctions (2)
Views (0)
% Slony Replication (0) . . .
'w XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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Topology-Based Structure

Database ... (Il)

= Databases (5)
#8 postais
postgres

+ Catalogs (2)
+ 4Zp Extensions (3)
- @ Schemas (4)

+- © public
+ © simpanglima_topol
- © simpanglima_topo2

¥3) Collations {0)
%U\ Domains (0)
¢ FTS Configurations (0)
[lll FT5 Dictionaries (0)
\=5 FTS Parsers (0)
FTS Templates (0)
& Functions (0)
+ & Sequences (S)
=05 Tables (4)

+
Y
+
+ [ relation

{5 Trigger Functions (0)

+ Views (1)

) XXV International Federatiéh §680Ja@y ors Congress, Kuala Lumpur, Malaysia, 16 — 21
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Topology-Based Structure

Database ... (lll)

| {Editiatas Posteres WSy MDAl HoSTFs S ) s panplmassimpanglimastopol snoe J J g_j
File Edit View Tools Help
< I ¢ | No limit
node_id containing_fa geom
[PK] serial integer geometry(Po
1 1 01010000A0E
2 2 01010000A0E
3 3 01010000A0E
4 4 01010000A0E
5 5 01010000A0E
6 6 01010000A0E
Scratch pad X
192 rows.
@ XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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Topology-Based Structure

Database ... (IV)

|EdTDatae posteresQ Sy Niocal Hosteag Sy Esimpanglimassimpangimasiopod bedeesdateal _J _J d
File Edit Yiew Tools Help
2 B &) i | No limit
edge_id start_node end_node next_left abs_next_left next_right abs_next_right left_face right_face geom
[PK] ser integer integer integer integer integer integer integer integer geometry(LineString2,32749)
1 1 1 2 2 2 -8 8 0 1 01020000A0ED7F0000020000
2 2 2 3 9 9 -1 1 0 i i 01020000A0ED7F0000020000
3 3 3 4 4 4 -2 s 2 I 01020000A0ED7F0000020000
4 4 4 5 -10 10 -3 3 2 1 01020000A0ED7F0000020000
5 5 S 6 il 8 11 -4 4 3 1 01020000A0ED7F0000020000
6 6 6 7 -17 17 -5 5 4 1 01020000A0ED7F0000020000
7 i; K 8 8 8 -6 6 0 1 01020000A0ED7F0000020000
8 8 8 1 1 1 -7 7 0 1 0102000040ED7F0000020000
9 9 3 9 -12 12 3 3 0 2 01020000&40ED7F0000020000
10 10 9 5 5 5 -9 9 3 2 0102000040ED7F0000020000
Scratch pad X
|
241 rows.

'w XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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Topology-Based Structure

Database ... (V)

‘ \EditiDatar Hosteresu sy NI0cal HostEas 92y Esimpanelimassimpanelimastoposs J J \_j
| File Edit View Tools Help
- B ] I ¢ | No limit
face_id mbr
[PK] serial geometry(Polygon,32749)
1 0
2 1 0103000020ED7F00000100000005000000
3 2 0103000020ED7F00000100000005000000
4 3 0103000020ED7F00000100000005000000
5 4 0103000020ED7F00000100000005000000
6 5 0103000020ED7F00000100000005000000
7 6 0103000020ED7F00000100000005000000
Scratch pad X
65 rows,
@ XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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Topology-Based Structure

Database ... (VI)

|EditDatar posterest) S NiocalHostead Sy Esimpanglimassimpanelimastoposss _J __J \_3

File Edit Yiew Tools Help
2 ® % i ¢ No limit
topogeo_id layer_id element_id | element_typ:
integer integer integer integer

1 1 1 4 2 |\EditiData = PosteresQINoM ((ocalliost:a4 32) Psimpanelima e publicstopolos)| M =1E3

2 1 1 6 2 File Edit View Tools Help

3 1 1 1 2 = B i £ | No limit

4 1 1 2 2 = =

t1_id r_id t1_topo t2_topo

5 L 1 3 2 [PK] integer character var topog: try  topc try

6 1 1 7 2 1 1 r_00l1 {3,1,1,2) {6,1,1,2)

7 )b 1 5 2 2 |2 r_002 (3,1,252) (8:2:2.2)

8 1 1 8 2 3 3 r_003 (3,1,3,2) (8,1,3,2)

9 2 1 9 2 4 4 r_004 (3,1,4,2) (8,1,4,2)

10 2 1 3 2 S IS r_005 (3,1,5,2) (8,1,5,2)

11 2 1 10 2 6 6 r_006 {3,1,6,2) (8,1,6,2)

12 2 1 4 2 LA r_007 (3,1,7,2) (8,1,7,2)

13 |3 1 11 2 8 8 r_008 {3,1,8,2) (8,1,8,2)
e 9 9 r_009 (3,1,9,2) (8,1,9,2)

10 10 r_010 {3,1,10,2) (8,1,10,2)
Scratch pad X

316 rows.,

™ XXV Interreati@nal Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
4 June 2014




Topology-based structure

The relationship:

body face node
body_id: int .|face_id: int .| node_id: int

face_id: array_of _int 4.. node_id: array_of_int d (;3 X: int

(> |seq_node_id: array_of_int |~ <<OrA€TEE>>|y,. ;)

Z:int

2.5 D Topoloaical abproach of PostGIS 2.0:

FACE —————————< »containing > NODE

< right jj> —< start point >
EDGE l‘
ot > < end point >———
< nextleftface > ' —nextright lacé >
XXV International Federation-of- Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
Sandro Santilli <strk@keybit.ngt> hitp://strk. keybit.net
June 2014
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Topology-Based Structure

Database ... (VII)

F
‘E LOpoRl Zexat S nstan i iayer J J d

File Mavigation Yiew Window ?

¢ W XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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Analyses

XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
June 2014

Analyses of Real Cadastre Case ... (l)

From 12 possible cases, 5 cases that can be resolved

Casel : Shows the room which is directly adjacent to a specified room
(in ahorizontal direction).

Case3 : Indicate in which land parcel the room on the first floor was
located.

Case5 : Inform rooms on the first floor that their entire room floor are
above a certain land parcel.

Case/7 : Mention rooms on the first floor which is above the two land

parcels at once.
Case9 : Showsthe line geometry that is the boundary of the wall directly
adjacent to or shared with in ahorizontal direction.

; XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
) June 2014
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:: Resolving Case 1 ::

el UEryEsImpanelimaonposteres@iocaliostsos 2 (VASTmpan g masprojectasg simpanglimaiasss J J d
File Edit Query Favourites Macros View Help
28 & ()] PORN ) - ¢ O simpanglima on postgres@localhost:5432
SQL Editor = Graphical Query Builder 5

Previous queries Delete all

secara langsung di kiri, kanan, depan,

}—- Menunjukkan ruang mana saja yang bersebelahan
-- maupun belakang ruang 001 (r_00l) (arah horisontal)

select r_id as ruang

from (select st_asewkb(tl_topo) as p from topologi where r_id ='r_001') as a,
(select r_id, st_asewkb(tl_topo) as ¢ from topologi where not r_id = 'r _001l') as b

where st_overlaps(st_geomfromewkb(a.p),st_geonfromewkb(b.q))

Output pane X

4

Data Output = Explain = Messages History

ruang
character varying(10)
r 002
2 r 003
3 r 004
OK. Unix Lni,Coll,Ch1 3 rows. 62 ms

XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
June 2014
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Analyses of Real Cadastre Case .
:: Resolving Case

.

Ay s Panglmaonpostereseiocaliostas S [V ASTMPangl Smasproj ectasqSimpanglimases J __J d
File Edit Query Favourites Macros View Help

B B () JORN N A ¢ | O simpanglima on postgres@localhost:5432

SQL Editor = Graphical Query Builder 4

Previous queries Delete All

I—— Menunjukkan di bidang mana tepatnya ruang 024 (r_024) pada lantai satu berada di ate

select geom2.bt_id as bidang_tanah

from (select st_asewkb(t2_topo) as a from topologi where r_id='r_024') as geoml,
= (select bt_id, st _makepolygon(st_addpoint(geom.g, sSt_startpoint(geom.g))) as b
|_ from (select bt_id,bt_geomline as g from bidang tanah) as geom) as geomZ

where st_contains(st_geomfromewkb (geom2.b),st_geomfromewkb (geoml.a))

QOutput pane X

4

Data Output = Explain  Messages History

bidang_tanah
integer

1 1

OK. Unix Lni,Coll,Chl 1 row, 110 ms

XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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:: Resolving Case 5 ::

LTy S P anelimao N posIerese

File Edit Query Favourites Macros View Help

” = AN . . . , V)
el HOSTEoS Sl [V ASTTTPan el Smasproj ectast Sinpanglimalss J _J d

28 3 B & ORI ;'O simpanglima on postares@localhost:5432

SQL Editor = Graphical Query Builder

Previous queries

v

-- berada di atas bidang tanah dengan bt_id adalah 2
select geoml.r_id as bidang_tanah

from (select r_id, st_asewkb(t2_topo) as a from topologi) as geoml,

wvhere st_contains(st_geomfromewkb(geom2.b),st_geomfromewkb(geoml.a))

=] {select st_makepolygon(st_addpoint(geom.qg, sSt_startpointigeom.g))) as b
from (select bt_geomline as g from bidang tanah where bt_id=2) as geom) as geom2

l—— Menginformasikan ruang-ruang mana saja pada lantai satu yang keseluruhan ruangan te

Output pane

Data Output = Explain Messages History
bidang_tanah

character varying(10)
r 061
2 r 062
3 r 063
oK. Unix Lni1,Coll,Cht

3 rows.

78 ms

4

XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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elUeTyEsimpanglimaionposteres@ioeal hostas SZE (VASImMpangl S masproj ectasalisimpanglines _J _J d
File Edit Query Favourites Macros VYiew Help

28 & B o JORN N A ;O simpanglima on postgres@localhost:5432

SQL Editor = Graphical Query Builder 4

Previous queries Delete All

-- Menyebutkan ruang-ruang mana saja pada lantai satu yang berada di atas dua bidang tanah
select geoml.r_id as bidang_tanah
from {select r_id, st_asewkb(t2_topo) as a from topologi) as geoml,
=) (select st _makepolygon(st_addpoint(geom.g, St _startpoint(geom.g))) as b
L from (select bt _geomline as g from bidang tanah where bt_id=l) as geom) as geonZ,
=] (select st _makepolygon(st_addpoint(geom.g, St _startpoint(geom.g))) as c
L from (select bt _geomline as g from bidang tanah where bt_id=2) as geom) as geom3
wvhere st_intersects(st_geomfromewkb (geom2.b),st_geomfromewkb(geonl.a))
and st_intersects(st_geomfromewkb (geom3.c),st_geomfromewkb (geoml.a))
Output pane X
Data Output  Explain = Messages History ¥
bidang_tanah
character varying(10)
1 r 060
2 r 064
OK. Unix Lni,Coll,Chi 2 rows. 125 ms
2\ XXV International Federation of Surveyors Congress, Kuala Lumpur, Malaysia, 16 — 21
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Analyses of Real Cadastre Case ... (VI)

-- Resolving
;5432 [ any.. (= [[B]X]

RUery e simpanglimaionipos]
File Edt Query Favourites Macros View Help
2B H & ® ) pe % Dy O simpanglima on postgres@localhost:5432

SQL Editor = Graphical Query Builder
Delete All

Previous queries
g

elahan secara langst

nding yang ber

- Menunjt

1 ho

EJBEGIN:
create view tabl as
select b.r_id as idl, st_astext(st_geonfromewkb(a.p)) as geomtl

from

=] {select geom2.¢2 as p
from (select tl_topo as gl from topologi where tl_id =2) as geoml,
(select geom as ¢g2 from simpanglima topol.edge_data) as geom2
o where st_contains(geoml.gl,geon2.92)) as a,
= 'r

(select r_id, st_asewkb(tl_topo) as g from topologi where not r_id
where st_within(st_geonfromewkb(a.p),st_geomfromewkb(b.q)):

create view tab2 as
select d.r_id as id2, st_astext(st_geomfromewkb(c.r)) as geomt2

from
=] (select geom2.¢2 as r
from (select t2_topo as gl from topologi where tl_id =2) as geoml,
(select geom as ¢g2 from simpanglima topo2.edge_data) as geom2
= where st_contains(geoml.gl,geon2.g2)) as c,
= 'r_002') as d

(select r_id, st_asewkb(tZ_topo) as s from topologi where not r_id
where st_within(st_geonfromewkb{c.r),st_geonfromewkb(d.s)):

create view tab3 as
select f.r_id as id3, st_astext(st_geomfromewkb(e.t)) as geount3

B fron (select g_geom as t from garis,bagian dari where garis.g_id=bagian dari.g_id
=] (select r_id, g_geom as u from topologi,garis,bagian dari
where garis.g_id=bagian dari.g_id and bagian_dari.tl_id=topologi.tl_id

‘: jnd not bagian_dari.tl_id=2) as £
where st_3dintersects(st_geonfromewkbie.t),st_geomfromewkb(f.u)):

and tl_id=2) as e,

COMMIT:

Output pane
Data Output Explain Messages  History v

Quer: turned s s\;sﬁl th no re 15 ms.
HC us{ Tnlf’e'?hatltéﬁasﬁ—&eld’era?lson OfSUI’VeyOI’S COHgI’ESS, Kuala Lump

June 2014

r, Malaysia, 16 — 21
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S nstaniyy

ianEbersana;

File MNavigation VYiew Window ?
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Conclusions

The topology-based data structure is not capable of describing the
object as a whole space either as a solid or as a skeleton-shaped
object.

3D spatial database can provide information in relation to space
(one space next to other space), indicate underlying land, inform
the entire space above the ground plane, show a space located
above two parcels, and exhibit adjacent spaces.
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