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Implementation of a Geographic

Information System for the Raster Data in Spatial
Object Management Systems
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ABSTRACT Currently. many geographic information systems deal with only vector data.
Therefore, handling raster data for various types of information is greatly needed. In this
paper. we design and implement a raster processor which handles spatial information in a
spatial object management system called Object Management system for Geospatial
Application(OMEGA). We define the data structure of the raster information to be stored in the
spatial object management system and implement it to a class library in order for use in
making an application program. Furthermore, a query operation and related module is
implemented to extract raster information. They are then imbedded in the query executer to
process a query of the raster information. Simulation results are given.
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module Raster{
interface S__Bitmapf
attribute long x:
attribute long y:
attribute short color__depth:
attribute List{char) cell:

interface S__Raster: Spatial{
attribute S_ Bitmap raster:
attribute long width:
attribute long height:
attribute long x_ base:
attribute long y__base:
attribute long r__width:
attribute long r_ height:
attribute short color:

3

interface S__Raster8:S_ Raster{

h

interface S__Raster24:S__Rastert
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32 AA B2} A2dlel AA BAAE olgHA 9
Bls d28 Se| 37 dlolelst ¥3T HolHE B
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- long getWidth() :

H2E wlolee 712 Holg &
- long getHeight():

P 2E dHolele A2 Hol&E E&Fu}.

- S_Bitmap getImage() :

Y2 FH20t AFsE S Bitmap AANE B
o}

- float average() :

PP 2E dlolele] 2 Pixeld) BHEXE AAgo

- bool overlap(S_G_Polygon &pg) :

g2 dolele} FelE AA FH JRE G E
o

- bool overlap(S_Line &line) :

B2E wolelg A Ao FH JFE EHE

- bool overlap(S_Point &pod_Short):

H2el dHolels} 4 AA9 F3H A¥E LeHET.

- float proportion(int ¢) :
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typedef struct {

d_Long x: // 7}YR A7)

d_Long v: /! A2 A7)

d_Long x_ base: /1 MR IIEFE (4589)

d_Long y_ base: /AR ZIER (9F8E)

int color__depth: // color depth (8/24)

char® cell: // AA A 2E deolEE rEle £YUH
} Raster_ Result:

ol Ao Ao F4E FHZel= T2 ¥ 1 exolgsoidel 7t Aol ojo|
ojitt. Aol B9 OML glelBa g AXZ :
@082 § Bitmap AAE U2 Felmez Yo  cell vaue |

Z F71 ok aHEg Ao oA "J*—]% = 9 0 forest (4¥gl)
E Bges Agsel YARoo gtk B ERdx grass (£7))
¥ Raster Result#h= struct EFYje® I?}%]—E% bare soil (V=)

dtden, ol the e 22 =Hoj gt} rice field (&)
tidal flat (27, 7H41=])
urban area (FAHA/F%)

water (Z%/8t})

5.2. #HAE R Ao 28
T AA) A2doA P2E dolEle) g Aelr}
E?}% 2o 25 Ay sl e e A9
e FEsidt aEm, 29 S A Fo F
xﬂ #4 (filtering) & A% R,Filter()-ea- FEsG)
- float z_average()

N |Ut [N

I o]%F USAGE.DATAE S _Raster8, ALTITUDE.
DATAY= S_Raster24 Uebdth o3& o] T A

A28 HolElel 7 Pixeldl HFENE ANsich ol i »=7)vh 3elg ODLZ EJF Aol
- float z_proportion()
H2E dole] & &4 ol aidele P9 Ae module Raster test{
&g AP interface ALTITUDE : d__Object
- Bool zr_overlap(),zl_overlap(),zp overlap() //(extent ___extent__altitude)
H2E7E B4 49, @, e Ay FAHER !
A}, attribute short AREACODE:
attribute char AREANAME(30]:
~ attribute char UNIT[10]:
6. Z=28 =¥ attribute S_ Raster24 DATA:
.
6.1 A7I0} H) )
HAELoZ 2 FFe =g g shite interface USAGE : d__Object
olulx| wlo|ele] 7+ A9 %kol E3 FEE Vel //{extent ___ extent_ usage)
FAERA EXol8E2A F 879 AEZ ool {
Atk 7F cell valued)] We ojuj= ® 13 2o, o attribute short AREACODE:
2 3t RE A9 go] 9 A% MYE 3% attribute char AREANAME[30}:
AN G molth & 4% AxolH shiel attribute char UNITL103:
Ao] 3 vlolEZ ZAHT attribute short X_UNIT:

attribute short Y__UNIT:

Zt2& USAGE, ALTITUDE #he $74<] 719k attribute S__Raster8 DATA:

2 5 DBl AR Zze 2niele A= .
ooy Az A9 ¥ o8 71 attribute® A4 1
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"NGI Raster Bitmap File”

Cell value depth 8or24
Width d_Long ¥H9 &
Height 4 d_Long WYY
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HEY HelE ol AFYEel MEYel FF
He} geids) g 9AzZaade oo PRE
goz vEfY FFE sk, Azel FRol ¥

A DBel AZstAl "ok (H97]A N& Width*
Height)

o8 bit BIEY : T upolE 7 shte HAo] 1:1
sE.

Pixel 1 Pixel 2 Pixel N

24 bit HJE® : A wlolE 7 shie] Ao
1:1 thedc) 8 bit B EW &) o e FRE
AAE 4 et

Pixel | Pixel | Pixel

Pixel 1-1{Pixel 1-2{Pixel 1-3 N-1 | N2 | N3

6.3 HAE Ho ¥ ¥ HD}
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g a¥eg e

el 1 : EXRE(USAGE)HA 9 499
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select z__proportion{a DATA5), aDATA
from a in USAGE
where a.DATA z__overlap s_rectangle(163,470,830,1263) :
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from a in USAGE
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a7 7. me 4Y 2o &
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clect a.DATA, z__average( aDATA )
from a in ALTITUDE
where aDATA z_overlap s_ rectangle( 100,100,500,500 ):

T3t

a8 8 AN YT A dEE 1x: X
To] XA Holm, 28 9v Ao LHA g
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oneqs

I8 8. Ik Xk

355
elect z_average(a.DATA), a.DATA
{from a in ALTITUDE
iwhere a.DATA z_overlap s_rectangle (100, 100, 500,500);
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