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Sum mary

Using the tools of algebraic Lopology, o
GIS system can be built Lo support  all
of the  standard  requirements  of a
DBMS, such as  a single  dala
interface,  and o declarative query
language thal can access  and - analyze
all data, both attribule and spatinl.
Such a system buill upon o 00DB or a
RDB  thal supports object - oriented
extensions should be  capable  of  real-
time topological maintenance, user
define spatial operators, and a totally
ilexible user environment which allows
individual users to fit the system to
their needs and workflows, instead of
fitting the user to the capabilities of
the system.
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Conclusions

It is clear from the current level of

activity concerning the specification of
digital cartographic  standards which
support the  transfer of topologic
information, and the  pressure which
mapping agencies are under to provide

structured digital map data, that
intelligent users are fast differentiating
between maps as pictures and maps as
databases. Recent estimates based on
North American and European experience
suggest that an organisation wusing digital
map-based information system for map
production alone would typically derive a
benefit/cost ratio of 1:1 while an
organisation which also uses the system for
planning and engineering would increase
this to 2:1 (Nordisk Kvantif,1987) Even
accepting that is difficult to quantify the
costs and benefits of any  digital  mapping
project , the message  which  users  are
giving to  GIS  supplicrs for systems Lo
serve them  in the nineleen ninelies s
clear-they necd systems which can be ased
not only to exploit topologie relations in a
slructured database, bul which can  create
and edil those relations where they do not
already exist.
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Run Radinl Refr Additional param

RMEF { jm) "
nr. mean full corr AfT mon 1'% tan = v A v,

2 162 1AS 217 19R 194

1 = & A 21 ? PRI 14 A 20 &
2 x o« 1WA 08 223 179 19

1 x x s = 164 04 224 IN1 200
. x = = x 147 1aA 210 169 18R
5 x 17 3 26 2 FLEN | 27 3 24 2
0 x 17.7 218 %10 3.1 26

T = = 177 an s no 3.1 26 5
L] = x 189 198 289 266 211
Ll = = 195 19 ¢ 24 0 252 21 1
10 x x 16.5 206 258 26,4 212
1 = x = 173 261 2m.4 27.3 24 1
12 = = = 18 .9 20 4 26 .1 21.6 22 4
13 x = x = 16,8 207 23.3 19.3 20 A
1 x x B x = 17.3 201 24.2 2.3 31§
15 x = o= 148 199 218 181 19 4
16 180 6.2 1%0% 3.2 .3 208
17 180 167 21.% 24.5 22.5 21
18 160 166 195 220 21.0 204
19 160 AP0 2N 2EcE ERA 3N
0 180 x = = 156 201 208 185 19 6
21 1mn x o= 154 2006 219 196 20 2¢

Radial = radial distortion paramesters. 180 and 140 mean the lenght of
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Radial = radial distortion parameters
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-h_,.-..u.n..u..ksLbJ.u fJolSJ S Bl L Balgl, ;o VY Jyas
038 Iliul glbs 5, Ke m pugas Y g X o s leoasledly

0955 i Ay

A2 auyS 3 oalad yuglas i sslisel HlSa] (o) o

Soluslonar g Loy bl

aasis wade  GLe L A
v S plouil pygas gM1 buy jaadls (Fiducial mark)
2 i gheide KFA- 1000 o993 oS Ll 5l

S A3l anogs j0 aslgyg oylasbin] glhs g ot
POg e g5 Ve L SoalY

L oy oo Jao ol L LSy
Wbly 4 Gal ;1 .aos  geSayfasl w01 St
b Lis caiislas sgo g pulis sl g Sai> s |
..\.a}._"-‘:a d..\l..!ou...i L)hu' 3o Jj,..u')L}-oS_g_m Jl alols>

sl glosel 09,8 oS sl goanio gliasS
Sl el g g az aSiul s el vod S o g0 cclas
il LeSsls ) 90 58 caids oo | ol o i SLOI
b e b s cabal aulbow JolS J S blas L
L Sl gl ymol b wluS 5 e lesl 69,8 JBS 0 Lady L,
casa,S elosl Al au> g5 el ploge | Wilousal oy gay

Shgres wloSy L LSpl oy s ads e o
el dawlee bugin JyuaS ol Lo Lol gls ol L
VoaXYZ JAiSehiite spas LA Aol ) S0
Sl o iy Sjge ool abili YA 5 7 S ahis
JoaS olils ¥ GXNZ 0,558 abisk slaemdd dgly o
...\_;;;.é)S)IJjaJLi;L..IJ)P;i,Hija.hLTY 5z

s LT &Sl saalie jebie, @80 als o 49

DL L o ol S5 e 0,10 23 595 5551 J S Bl
0 9 XYZ J,54S abii 0 inn o ;S plouil 0aiS|1 o J iiS
8 5 A el py o Ssbabiide 57 S abis
syl abiS YA 5 Z JmiSabis ¥ o XYZ J S abids
obey 2l o LSel gy Lol o B el o 0
el Sl sbpally 5 2nie Sl sle el LU

Jebs slo G52y polis
W, L PR zlosc!l aas asls LU Slusas
Elasl L awlbew jL cann 51 2on oals bl sl

bls L LSel oy o SLal sl hsl L ilise wluS,s

TA



8 aylad o pya Jlo o5 layy asii

J S Blis L LSely ) sl plouil gaay al> o

b Z JyaS abisd g XYZJ);LiSa.bLA.J,_..aa.iS1ﬁ

XYZ JyiiS abisd g A Hgly pj 0 sl abiis 0
Byl o ksl abi VA 5 Z JaS abis ¥

Run Radial Additional peram S RMSE (m)

nr. mean ATE Won ) t? tan  (jum) x ¥ xy z
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2 x = n 2105 e &0 717 T
1 . 2108 1237 &0 %1 72%
4 X 2% 5 127 5 96 76 &
5 = = = L 215 Tk & 0O r.? n 7
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