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Underlying Concepts and Technology

|

OpenGIS simple features specifications for SQL

SQL geometry type hierarchy proposed by OGC

Spatial data representation formats: WKT and WKB

Spatial metadata (2 spatial DB tables)
= SPATIAL_REF_SYS
= GEOMETRY_COLUMNS

Open source DBMS supporting geospatial data
= PostgreSQL + PostGIS
= MySQL Spatial Extension
= SQLite + SpatiaLite
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Building a Mobile GIS Software Foundation

= Target device: Windows Mobile 5 or above
= Compiling environment: Microsoft Visual Studio 2008

= Open source projects involved: SpatiaLite, SQLite,
PROJ4, GEOS, libiconv, and WCELIBCEX

= Compilation output: 6 binary DLLs (WMcharset-
1.2.dll, WMgeos_c-3.1.0.dll, WMiconv-1.9.2.dll,
WMproj-4.6.1.dll, WMspatialte-2.3.0.dll, and
WMsqlite-3.6.13.dll)

Building a Mobile GIS Software Foundation
(cont’d)

= Problems encountered
= QOriginal source of open source projects are targeted for
Linux and Microsoft Windows OS
= Diversified programming languages, such as C, C++, Java
= Adaptation of original source programs to Windows Mobile
environment

= Working out the project dependency order
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Mobile Device HW and SW Configurations

About

Microsoft® Windows Mobile™ Version 5.0
05 5.1.70 (Build 14410.1.1.3)

© 1996 - 2005 Microsoft Corporation.
Al rights reserved 1 4 | settings & 4x 19:56 ok

This computer program is protected by U.S. | system Information |
and international copyright laws.

Item Information
Processar: Intel(R) PXA270 Model l Dell Axim X51v
Memory: 49.50 MB Processor Type Intel® PXA270 -
Expansion slot: Tn use Processor Speed 624 MHz / 4 | File Explorer &2 x 19:59 [X
RAM Size 64 MB
ROM Size 2% MB | [ ame1s.stite - Name ~|

ROM Version A0S (12190500) I SQLite.Interop... 09-04-28 458K
English

Language =
Wireless Atended  Wireless and Bluetooth [M Sysem-DacaR.; 090722 26M
win OA2E031101061411 |, ¥080_amGIS_... 09-08-30 64.0K

18000050BFE45CES

# WMcharset-1.2  09-06-13 9.00K
2 WMgeos_c-3.1.0  09-06-13 664K
= WMiconv-1.9.2  09-06-13 875K
# WMproj-4.6.1  09-06-13 355K
# WMspatialite-... 09-06-13 262K
) WMsqlite-3.6.13  09-06-13 368K

Version Dzwc:lDl Copyringl

Figure 1 — CPU type and memory size

Figure 2 — Mobile device system
information

Figure 3 — Show the executable file and
its dependencies

Geospatial Operations Test

= Test Part A
= Common geospatial operation capability test

= Altogether 24 spatial operations have been tested, such as
IsValid, IsSimple, IsRing, PointOnSurface, Contains, etc.

= Test Part B
= Common geospatial analysis functions test

= For example, simple spatial searches such as select record
by clicking on graphic screen or on data grid

= Test Part C
= Advanced geospatial analysis functions test
= Complex geospatial analysis functions such as point-in-
polygon test, polygon-in-polygon test, point/polygon
overlay, and polygon/polygon overlay
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General Spatial Relationship Operators Test
— Part A

/4 | frmMain oF x13:59 ok

Test all spatial relationship
operators

Test all spatial relationship

SQLite DB file created: .
My / 4 | MT028pp002Form1 o wx 14:45 lok

Database file name:
[\Wy Documents\geos_result_20090625_1¢|

Bl geos_result_20090625_140016.sqhte|
_test_results

Figure 4 —Click "Start the test”
button to run all pre-defined spatial

Documents\geos_result_20
090625_140016.sglite

operations
Figure 5 —Test results are stored in a
spatial database file as shown
File +
Figure 6 — Database information of
the newly created DB file
Common Geospatial Analysis Functions Test
—PartB
/ 4 | frmHongKang oF x 14:07 ok
EASTERN H.K. ISLAND DISTRICT [Refresh |
MBG:.KM

/ g | frmConstituency & ofx 14:15 ok

SHA TIN DISTRICT
Area: 169.5 sq. Km
Vertices: 1676

4 | trmDistrict oF Wx 14:18 ok

SHA TIN DISTRICT P
: 169.5 5g.

(A) CENTRAL & WESTERN DISTRICT
|(B) WAN CHAI DISTRICT
(C) EASTERN H.K. ISLAND DISTRICT

Figure 7 — District boundary is
highlighted in red color when tapping I:"El
anywhere within Eastern HK Island

Figure 8 — Constituencies within Sha Total: 88 School(s)
Tin District are shown Tos Sation Shun Yeurg Prim] o]
2 On Shan Pracical School |

Figure 9 — The selected school is
highlighted in green color in the map
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Advanced Geospatial Analysis Functions Test
—PartC

Count Total (within MBR)

Elapsed: 144 Seconds

. t1.geom));
- i g Poly-Poly (1] | Polv-Poly (21| | Eapaed: 4 Seconds
76382) AND (contains(t3.see_geom,
4.515_eom):

| SELECT t.eacode FROM hi01.constituencies |a |
b1, my_sq_spetiel ©2 WHERE (.site_code = [—|
223 08 (s e o, e [
Elapsed: 2886 Seconds Pidjohar i Pyers Tt B
TS
my_bg_spatial t4 WHERE (13.ske_code = Elapsed: 6 Seconds
L L L
my_8  rry_bg
Poly-Poly [1] | Pely-Poly [2] 40>

Elapsed: 242 Seconds

Point-Poly [1] | Point-Poly [2] | Pely-Poly [{4]» Figure 11 — Time spent to perform set of
polygon-in-polygon search

Figure 10 — Time spent to perform set of point-in-
polygon search

Analysis of Test Results

= Test Part A

= 24 basic spatial operations have been conducted and
finished successfully

= Test Part B

= Part B test result illustrated no problem to retrieve
attributes of geospatial data from a standard RDBMS via
different means of interaction

= Test Part C

= Part C test result reflected complex geospatial analysis
operations can be handled and performed in mobile devices
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Example Mobile Application Using libMobileGIS Components
—amGIS.Viewer.SA

= Aimed to serve seamless & ey
base map data and
geometry from the
underlying local RDBMS v st st

[ v074_amGIS.Viwer HTTP

A v062_amGIS. Viewer.SA

on mobile devices e

% Programs

ings

= Provided with functions
such as pan/zoom for
viewing both descriptive
and graphic output of
geometry on top of base
map data

Example Mobile Application Using libMobileGIS Components
—amGIS.SQLite

About £ 4x 18:48 [ok
amGIS.sQLite
(amGIS Spatial DB for NET CF)

/4|

v 0.8.0

&

Frogrammer: Geoffrey Y K Shea

{ 4 | MTO2AppO02Form1 ST sx 19:41 lok

isclaimer: B
THIS PROGRAM "Adaptive Mobile 615 [=| Database file name:
(amGIS)" IS FREEWARE! |\SD o 10_-|
| THIS SOFTWARE IS SUPPLIED "4S 15", [ 5 T |
WITHOUT EXPRESS OR IMPLIED =
3 i mir_entrances_geom_node  |a] (2201 (nully stem B =
+ : ::_m_gmn_mﬁ 2 (nul) Byeel]
+ _entrances_geom_parent I System.Byte[
B coastiine . {)] System.Byte[] [
't o | WA | g Show Table -
NAME_EN : TEXT (L) @1/2429
i NECT ; TEXT Total: 2429 rows
geom : BLOB
Folder: [0 Foiders ] [Cancel ] & i cosine geom node
Type: [Spatialite (* spatialite) = : :-mm_wm_mﬂ
= + idx s =
File ' =
I* hangkong_01_20090610
‘#] hongkong_01_20090610 myDB
Aymap_image_20090707_184... myDB

- gt Attributes of the selected polygon

&l test-23 myoe feature are shown (more than
4 ]
' 120,000 points)
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Example Mobile Application Using libMobileGIS Components
—amGIS.SQLite

= Aimed to serve as generic geospatial data editor on
mobile devices

= Provided with functions for viewing table definition
and geometry record in descriptive and graphic
output

= Able to navigate record-by-record, page-by-page, go
to the beginning/end of database

13

Conclusions

= A mobile GIS software foundation, /bMobileGlS, is
produced and functioned as design

= Complex geospatial analysis functions and
operations are available on mobile devices via
libMobileGIS

= Handling of geospatial data on mobile device with
open source RDBMS is functioning comparable with
its desktop counterparts
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Thank you!
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uuuuu ReferenceSystems::
Geometry
SpatialReferenceSystem A MeasureReferenceSystem
I Point | | Curve | l Surface ‘ | GeometryCollection |
| LineString | l Polygon |Mu|tiSurface‘ | MultiCurve ‘ | MultiPoint |
| Line | | LinearRing | | MultiPolygon | | MultiLineString |
A Indicates specialization <> Indicates aggregation
18
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Spatial Matadata

/ 4 | MT02Appo02Form1 (F «x 18:53 [ok ‘

/4 | MT02App002Formt ¥ «fx 18:52 [ok

Database file name: Database file name:
\My Documents\myDB\test-2.3.spatialite \My Documents\myDB\test-2.3.spatialite
[ I J
- test-2.3.spatialite - - test-2.3.spatialite -
- W + spatial_ref_sys o
srid : INTEGER =
auth_name : VARCHAR(256) f_table_name : VARCHAR(256)
auth_srid : INTEGER = f_geometry_column : VARCHAR(]=
ref_sys_name : VARCHAR(256) type : VARCHAR(30)
projétext : VARCHAR(2048) coord_dimension : INTEGER
+ geometry_columns srid : INTEGER |
+ Towns ] spatial_index_enabled : INTEGER|
+ HighWays + Towns |
- Regions L + HighWays =
PK_UID : INTEGER - T i T
File / 3 File 1 3
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