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ABSTRACT

A Study of 3D Map Creation using Mobile Mapping

Chang—-Hee, Park

Department of Computer Engineering
Graduate School

Cheju National University

Recently, as the result of high technology of computer environments,
various types of computer application have been researched and developed.
Previously, it has been progressed on the database side of GIS(Geographic
Information System). However, because of the growth of the wireless
Internet, PDA(Personal Digital Assistants), and HPC(Hand Held PC), the
focus of research and development has been changed to the mobile GIS for
location based services.

To support location based services efficiently through the mobile GIS, there
must be a real-time GIS engine that can deal with dynamic status(e.g.,
movement and location of users) of objects and mobile clients that can
manage spatial data efficiently on the mobile devices which usually have low
storage and data processing capability. However, previous technology of GIS
which usually deals with static data is not suitable for the mobile GIS.
Therefore, in this paper, the author has studied the mobile GIS using a
real-time database system, which can support location based services
efficiently.

The mobile GIS generally use static data such as map data that are
managed in the existing GIS and location data such as information of user’s
location at the specific time. Location data which is usually gathered from

GPS has characteristics such as frequent update and data loss due to the bad

— viii -



reception rate. To process such data efficiently, it is necessary to use the
mobile GIS based on a real-time database system. In this paper, therefore,
the author designed and implemented the mobile GIS using a real-time
database system, which consists of a real-time GIS engine, a middleware,
and a mobile client. Especially, we adopts the OGC’s OpenLS specification for
the interoperability of various location based service systems.

The real-time GIS engine can provide insert, delete, update and search
operations of spatial data, in addition to operations of the existing real-time
database system. And, it can deal with spatial/aspatial queries and manage
spatial/aspatial indices for the efficient management of information of user’s
locations. The real-time GIS engine consisted of a data loader which can load
data from back-end GIS to the real-time GIS engine, a location data manager
which can distribute location data over several systems, a layer manager
which can manage layers, and so on.

In this paper is to develope core technologies such as automatic shape
extraction from images, spatial-temporal data processing, efficient modeling,
and then make it inexpensive and fast to build and process the huge 3D
geographic data. The upgrade and maintenance of the technologies are also

easy due to the component-based system architecture.
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Algorithm InsertData(p)

Input p : array of points

Output The new HBR-tree that result after insertion of p

Begin

1. Calculate MBR(p)

2. Search R-tree to find predefined hash table.

3. If previous hash table is found, call InsertlntoHash(p), else call
MakeNewHash(p)
e = MBR of p
cn = root

4.

5.

6. If cn is leaf stop.
7. From all entries in cn, choose the one e with smallest room.
8.

cn= e.ptr, go to 6.

9. Insert e into cn. Call SplitAndAdjust (cn).
SplitAndAdjust(cn)

1. If cn is overfull, call Split(cn) to produce cnl and cnZ, replace cn's
old entry in its parent by el = Union(cnl), e2 = Union(cn2), call
SplitAndAdjust on cn's parent.

2. Otherwise, if e = Union(cn) is different from cn's old entry in its
parent, replace the old entry with e, call SplitAndAdjust on c¢n's
parent.

End

Mz ols AAE Adstaa & F9 /M A AQlE= AAs s Elol
ol AFddn. F HA ols AAE AdE W, siH F+E olgste] o o

s AAe MBR AHS U3 At ARE 7L s 4F oldel AFd

o

NAsh Q2 ARetn st ol AAE FAe 4 Holol Ay vl



MAE Ade o sl5 57 A 9 g2 Jgo] HFE oo g

FE ol&d ttE MBRS T4¢th 7/4¥ MBRS R-tree
of F7bsteh. [& 6]= a4 FFelA ol AAZE AYE W dugEs 2oy
HBR-treeoll Al o]& AAE AAt7] 913 dag5e FEFE A|ZEA Ef
of oty WEgor HAsm A JAH HAe T w9 AAF S i
g-&she A =258 FER 39 AAHoR HAaste WS AMEgth o

% AAe U@ A Aol A w4 2L Bge g g

s HBR-tree®] 74} <a1e]

HN

Algorithm SearchData(W)

Input W : search window(MBR)

Output All object overlapping W

Begin

1. Start at the root

2. If current node 1s non-leaf, for each entry <MBR, ptr>,
if Consistent(MBR, W), search subtree identified by ptr

3. If current node is leaf, for each entry <E, hid>, if E overlaps W, hid
identifies a pointer of hash table MBR that overlaps W.

4. Find all objects in hash table.

End

m HBR-tree?] 2HA] <85
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Algorithm DeleteData(T, e)

Input T : HBR-tree rooted at node T, e : Index entry(id, hRect)

Output The new HBR-tree that results after the deletion of e

Begin

1. Using the search procedure, find a lealf cn where entry e is located

2. Remove e from cn. Call SplitAndAdjust(cn).

SplitAndAdjust(cn)

1. If cn is underfull, deallocate the node cn remove cn's entry Its
parent, call SplitAndAdjust on cn's parent, and reinsert all cn's
entries of merge them into some other node

2. Otherwise, if e = Union(cn) is different from cn's old entry in its
parent, replace the old entry with e, call SplitAndAdjust on cn's
parent.

End

3) HBR-treeE °|&& A 932 dolg Agx

HBR-treeE ©]&3atAl =™ <t WS Fato] o5 AAe] A X of
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Pointers to Hash table
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1 2 3 4 9 10 11 (é} 315)

v, = XLy + YL+ ZL;+ Ly—y XLy —y YLy — y ZLy, —y + Ay

11788 wizhwia=7E of et AA & Foto] AP E AT, 5o R zH a9

AR FE (4 316)AFE (4 3248 A &S5 ol&std =& F Utk

B2 B/ Erkammty) (4] 3.16)
x,= (L Ly+ LyLyg + Ly Ly, ) P (A 3.17)
Yy, = (LsLy + LgLyo+ L;Ly; ) I (A 3.18)
e, = I+ L+ 1) —a) (2 3.19)
¢,= VIE+LR+L1)—y, (4] 3.20)
@ =sin ' (LyL) (2 321)
w=tan ' (= L,,/L;,) (4 3.22)
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66 Vertics—follow flag
PolylLine Z 1
1: Close PolyLine
2: Curve - fit vertices F7}
" 3: SpLine - fit vertices 7}
32: Polygon mesh
64: Polygon mesh
128: generated continuously
PolyLine around the vertices of this polyLine.
71 Polygon mesh M vertex count
72 Polygon mesh N vertex count
73 Smooth surface M density
74 Smooth surface N density
Curves and smooth surface type
0: No smooth surface fitted
75 5: Quadratic B-spline surface
6: Cubic B-spline surface
8: Bezier surface
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@ Scaling
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@ Rotation

[cos (a) —sin(a) 0
0 0 1

sin(a) cos(a) O] or [cos(a) sin(a) —sin(a) cos(a) 0 0] (2 3.34)

@ Shew along X axis

1 tan (a) O
0o 1 0 or [10 tan(a) 1 0 0] (2] F35)
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® Skew along Y axis

1 0 0
(tan (a) 1 OJ or [1 tan(a)0 1 0 O] (2] 3.36)
0 0 1
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<g transform="translate(10, 15)">
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<g transform="scale(2)">
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<?xml version="1.0" standalone="no"?>

<IDOCTYPE svg PUBLIC "-//W3C//DTD SVG August 2000//EN"
"http://www.3w.org/TR/2000/03/W D-SVG-20000303/DTD/svg-20000303-stylable.dtd”
>

<svg width ="600px” height="600px" viewBox="35400 -35400 76500 76500">

<g id="User_Layer_1">

<path style="fill:none; stroke;#000000; stroke~width:1" d="M7680, 5632 11, 0"/>
<path d="MI18432, 27264 1-15744, 0 z"

style="fill:#{00ff stroke; #008000; stroke-width: 384" />

<path d="M-24448, -30208 h15360 v7552 h-15360 z”

style="fill: #{00ff: stroke, #000000; stroke-width:384" />

<rect x="-23680" y="-15616" width="14976" height="7168" rx="35072"

ry="1664" style="fill:#00f00; stroke:#ffoooo: stroke-width-384"/>

<ellipse transform="translate(-16256 4480)" rx="7168" ry="4480"

style="fill-#0000ff, stroke:#{f0000; stroke-width;384" />

<path d="M-3584, -22912 10, 0 z”

style="fill: 4} stroke:#000000; stroke-wdth:1"/>

<path style="fill-none;stroke:#800000;stroke—width'384"

d="M3328, 7552 11, 0 1 -1, 0 13456, -9600 13840, 9472 13968, -9216 13456, 8960 11,
0"/>

<path style="fill:#ff80; stroke:#f8000; sthroke-width: 354"

d="M20008, 5120 1-9215, -6272 11919, 8064 1-10752, ~4224 15888, 7680 1HM72, -3 11, 0
z2"/>

<g>

</svg>
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typedef enum {BD_POINT, BD_MULTILINE, BD_POLYGON}

gistype;
class binDB
{
private:
FILE *p;
nt total_size;

char f_name[128];
gistype  [_type;
protected:
public:
_fastcall binDB(const char #*filename, gistype type);
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void_fastcall ReadAll();
void_fastcall WriteCount();
_fastcall~binDB();
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<<Type>> <<Type>> <<Type>> <<Type>> <<Type>>
gml LineString app:POI_LINE app'POI_POLYGON app:POI_POINT gml:Point
&coord : Coord oufid wufid ufid &coord : Coord
HEZA @& Rlake = =l A TN Fox
&Uid 22 S-S S &Uid Wid S B
AT RS &Wid =5 012 e =
== 8015 &0l
E2LE
& Cid
£223 o 1\ |ams
FEET] i
=3 T +21g |®=C0ig
RroER

a9y 42, 2xtd GISe] DB &7|uf %

T8 WA f3e 4

v A Aol AEER | R2AEME A2 | WA 1.0
748 iaiChs W) a1
EEYA B2 FHHLRE ofFoH JA A
ERLE (ER2e Fo 94 A
=R (=2 A4 RS sy Y3 =29 il
A |EEFRL 54 !
A |[Ax w4 A
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w9 A FRY S AU
E4 A A Al 2=EHg LR A A B[ 22 A 2 F] =K 1.0
EEECREEER %4 el %449
7] st E29 FAA Polyline
283 | ¥gams T2 WE Number
EELI LR WUgIs Number
=] s ) LU ol 3
oo 7] O]’ a -4 a POlHt
rEol & rro] ol&F String
=247 7] &} =2 4AA Polygon
= 4] 7] st E2FHY =4 Polygon
AT 7] f Ar =4 Polyline
A % 7] &} A etE =AM Polyline
DRG] 7] 3} FATS AANA (A, o, F, &, H, )| Polyline
Al 7] s} E2FHe] A g A Point
FA 2 7] &} EE2FHe FALHA Point
T A 718} TEREFHY FHAAA Point
UMLE AH83 &827|vks (29 4319 Zow, 7]E GML &8 27|viete]
&3 A= [ 1019 2
“<Typess =<Types=:=
app: POI_LINE app:POI_POLYGON
sufid ufid
EEN == ot EENE =
&0 &4 MHS (=25 —
g@ﬁ%% giémi %Ejm &z B
=<Type=>
app:POI_POINT
gufid
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3% 10. 71 GML §& 27|vt<ke] g4
71& GML €& 27]v} ERALE AR A 2mE S8 2T vt
A3 £ I A3 !
curveProperty 713}
=283 HdaHS =29 g3 HAHS
EEL EELI
oo pointProperty T2 wE 713}
EEolE LEolE
E==2a74 surfaceProperty =29 7] %
=] surfaceProperty =X 7] &}
A= curveProperty A=A 7] &}
A5l d = curveProperty A &HE A 7] &}
)74 A Al curveProperty 373 A 7] 8}
Ao pointProperty 2159 %] 7] &
AL pointProperty FALA 7]t
S T pointProperty FH29A 7] 3t
E2AE Aulzd BARE [E 11, £29a Szl e BAse [E 12
9 2t
T 11 E2A% A2 EA3}
AYAE 55 &5 2 9]
A PGA & 5=(FeatureCatalogue) | A A& S50 ok A¥dn 2 HIAGH
01 H % (Name) TE2AE AMH] A A AHE
02 H 21 (Scope) TA 2d
03 £-8 Hok(Field of Application) EEXX LBS &&
04 B W3 (Version Number) 1.0
05 B A U} (Version Data) 2003-11-11
06 B} A9 FZ<A(Definition Source) | Spatial Schema
07 A 2H Producer) Sk 4k
08 71% <o (Functional Language) | XML
¥ 12. =293 Fro A3}
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AGA = 55 g5 A 9

A g A= Y (Feature Type) FEH 5A4S A AAA @4 25
11 |%¥% (Name) =23
12 [ <] (Definition) A BdS 9% =2y
13 |Z= (Code)
14 |24 (Aliases)
15 |AEAE A4F H3 (Feature Operation Names)
16 | X8AE 44 HA(Feature Attribute Names) |7]38}
17 (AEAE #A 3 (Feature Relationship Names)
18 |3t9-F3 (Subtype of)

A G2 & 44 (Feature Attribute) AFGAE Fd 54
31 |%* (Name) 7] &
32 |8l (Definition) T2 FAA (B3 & g
33 [Z= (Code)
34 |[AEFF (Value Data Type) LBS_LinearString
35 [ZA 99 (Value Measurement Unit) ™ FH9% FaA
36 &A% WY 3 (Value Domain Type) |0 ("not enumerated”)
37 |32 ¥9 (Value Domain)

(D) =94 78 =7|n 44

=83 7 27vtrA o] dlAE 7]stE AAE = AA AF DB
A2 (ZEUS)E A &3ty =2 F2dd g 27)v w3 FgMe v [&
1313 2t

F 13, 2717k v g oA

w4 T 27 A A LE2AE AH| 2 Al 2H]
e Eat] EEga H 1.0
FAEH = i<y skl S~ e
47 a4 et Z71%k Ak x7
7]t Z29 FAA LBS_LinearString Not NULL
EELI R g HE Number Not NULL
EELIL gae] ek Number

ol

A gae] 27w v A e]M e DDL2 tha3 2o
CREATE CLASS ==%= {
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718 POLYLINE,

5 STRING,

& STRING

}

CREATE INDEX ON Z=z#=(7]3});
CREATE INDEX ON =2 #3(H3);

T2 FY e gigk 27|vt ufjg AHJAME #A DBoll AE&3% A2 vy [E 14]
o} ot
¥ 14 =94 78 270} A A
=g +d 27)v A 5 E2AE AH A Al2H
g o] Zo] & T2 3 H A 1.0
& A g B} Z71% | Agz=d | 778 d#H ol L
718 |=29 F414| Number Not NULL| PK
Jdads | g3 WS | Number Not NULL| FK TR 7|8
Pawak | =39 B3 | Number

2) =24 78 &7Iv 24
Aol et bl thdk o= v [ 1519 2o

# 16 A4 B9 AoA

eS| A% B R Aol

715 A 220 A AlFsHE POLYLINES o] &
2R A4 (16¥] E short)
FERE A4 (16¥]) E short)

=294 U2 JgMe v (% 16]8F 2

F 16 =24 Fd oA
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94 38 270 AA 47 FHAE AH| 2 A 2F]
S Bt TRy =] 1.0
e R ey i = S8
! A EFS] 2 o] Al Fz2
7] & T2 FAA POLYLINE Not NULL
PAMS e Ms 45 10
R\ BRI A5 4 Not NULL

T2 ZFg 29 o

ro

2719k W AJAME #A DBel| A&sd oS [ 17]%

F 17 =94 78 27vF J oA

=84 7+ 27|19 27 o E2A L AH| 2 Al2H
o] Zo] = =] ) L0
4 A 23] BAEY | Adxd | TR
7] &}k 29 FA4A | Number 10 Not NULL| PK
HIHS @gae] HE | Number 10 Not NULL FK EExX 7]38
B2 | =29 W3 | Number 4

3) Zutd wjg glojE o] A~
GIS DBZ A %% 7]|& GIS DBE Ab&3te] Eutd A v]~& GIS DBE +%3
T HAS Ay XN Au oA 5F Abgho|uh AlEe] X A H o
oltdAE HATFIoY} AHARE Tl dYFid FEOAEHE
Reverse Geocoder A H|Z=o|t} o] 7]e] Q3 wutd GIS DBT S 9 2A
WA AT Aol A AR H A 71 GIS DB

it

dgskslon, 9A A

5 9% Eukd GIS DB=ol whet dAl A o2 #4833t

Ho

Zukd AHl S 9% A 242 ve (% 18]3 2
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F 18 Eutd Au 22 93k o FAE 24
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0.

LBS A28 2748 o)A

Al 2~ €l Reverse Geocoder AH]Z2~

1 A¥Ho]~E Folo AnE dY wow, 3H” 3ol dig

Feature H¥Hghg 4 ﬂ“ﬂ‘ﬂr Elks 4401] el =3k Feature’} &
XS A= M 7S Featured AE o2 74]*&’5}0:1

Features ®WHEHSIH, o] wf s|lgd Azte= XML P2 o= Hig

A LAY

ID W &
A PAFA 75 (Gazetteer Service) : 1 QEHo|~E F3 Filter
001 715 o] &3l Featured] ™3 GeometryE FZ38 U= 93-S
Tt dg A= XML 2 o= gt
L AE 34 7] %5 (Geoparser Servme) 4 < Eﬂ Hol~E Bt i
AdS Qg = URL 9E<S =3 OH‘jr A gk TS
Fe3tal sl A= Spec. oﬂ Qlﬂ XML g2oz w3
A QTFAE
ID W &

718F A epAret B A2’ 8 AR

ID W &
POIA A 3l A #ed A u] 2o WA AHE ¥ = ReverseGeocoder
S Ere Frot 59U AHHAE Ed PP 4 LS
ool shel, % W Y2 v, o go] WS TN F AES
AzEle Ay

GazetteerDBE 0] 8319 Geometryoll 319 %= FeatureE 7 A3l Gazetteer,
Geoparser, Geocoder2}i= A7|H o] §lo] mHPHo =2 25t AlA2g] FAHE
= O [29 4] 2t
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FReverse Geocoding Service — Input Data Verifar _
- Yo MLE A TE S
FeverseGeocoding System PEET |
GatCapabilitise
— Fealure Fnder
Analysis I Fesponse I CH2A Gazetteer DB & |
| ¢ i 4 g Gl Featurs F& |
DeeorbaFaature Tvps — Rewerse—Geoooding
s FPmooe ssor {
o] Analysis Response e 3 B4} Featurazte |
= % Servlet e, 22, oHests &
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os GetFeature A 8 AWl 24 2
| InputData Yarifiar I
Faature
G L {[Fins 2
| FeatursFinder - Gazettosr
(nl=]
(Gazettaar
| Reverse—Geoooding Prooeseor I Indic s}

BE 2EHO 2 \ SIEHHOI =M [HE
=28 2 2 J= =3

19 44, 2vtd GIS DBY A|2d" AL

&

Interface= GetCapabilities, GetFeature, DescribeFeatureType2] A 7}#] <1H

o] ~2 FAE o glt}l GetCapabilities™ ReverseGeocoder ServiceZ} 7FA i )

[

7% & XMLZ xdste] AH 28 553 oA ReverseGeocoder 4B 2=l o
Sk DataType, Service URL 52 & & &5 #d A8E Al¥stE 7|
Ecias

DescribeFeatureType tho-o A7) GetFeature ¢lE o] 25 Fa] ALH =
Feature®] 2~7|nt5 XMLZ ®dste] Al ¥ g}, GetFeature™ ReverseGeocoder
Serviced] 2 A 75S Fdali=d ol &= QA 2~Z Geometryoll thdt

Feature A< F3al=d AL&5 = ¢l # o] 2ot}

™

Function Module=+  InputDataVerifier, Reverse_Geocoding  Processor,
FeatureFinder= T4 % o] <9lom InputDataVerifier= 9438 E AEFH o~ 2
XML w4l dig 715 &7 2 #S5S $d3t3, Feature Finder= 18 A

Foted  ald H3Eol ek FeatureE A S,
Reverse-Geocoding Processore 72 %¥ Featureo] thsle], =¥ Fxebel H

woF ek AAL A #FAxet AAE FHE Aol 9 offset AlAl, AAl A A F

7o A4 5 Fd F AY ANE XML FAom A4t v, [
¥ 45le mekd vhg Azwel delguel s 75 tad WAE Agsa 3
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f

.
e Bl

S0l 2] test point

% 51 AE Al2Hle] ER AHEE FEAI ik g 24
£ 20, mukel v|Y A3 GPS Z Aol v - B4
GPS A3} Ak 2ok w3 A
No Lzt
X(m) Y(m) Z(m) X(m) Y(m) Z(m)
1 23431211 | 317748.33 42.823 234312.27 | 317748.36 42975 0.223
2 234322.52 | 31774247 42.731 23432258 | 317742.40 42.857 0.154
3 234319.52 | 317742.45 42,734 234319.61 | 317742.37 42.902 0.206
4 23432397 | 31773875 43.293 234324.07 | 317738.66 43487 0.238
5 23431454 | 317742.46 42.734 23431464 | 317742.35 42.936 0.247
7 23431151 | 317742.29 42.772 234311.63 | 31774217 43.012 0.294
8 234306.05 | 317742.44 42.779 234306.63 | 317742.36 42.939 0.196
9 234303.51 | 317742.45 42,781 234303.59 | 317742.37 42.943 0.198
10 23431313 | 31773874 43.304 234313.24 | 31773863 43.524 0.269
11 234307.24 | 31773873 43.329 234307.33 | 317738.64 43.509 0.220
12 234121.58 | 31774258 43.214 23412171 | 317742.45 43474 0.318
13 23411961 | 317743.32 43475 234119.75 | 31774318 43,755 0.343
14 234126.82 | 31773647 43.395 23412693 | 317736.36 43,615 0.269
15 23412362 | 31773647 43419 234123.74 | 317736.35 43,659 0.294
16 23411867 | 31773647 43.447 23411876 | 317736.39 43.609 0.198
17 23411551 | 317736.45 43.449 23411559 | 317736.37 43613 0.201
18 234110.33 | 317736.45 43.46 23411040 | 317736.38 43.600 0.171
19 234107.25 | 317736.45 43.465 23410733 | 317736.37 43,625 0.196
20 234114.62 | 317739.66 43.332 234114.71 | 31773958 43.502 0.208
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GPS A%} At wupd wisg Ay}
No 2=}
X(m) Y(m) Z(m) X(m) Y(m) Z(m)
21 | 234111.17 | 317739.66 43.348 23411126 | 317739.58 43.512 0.201
22 | 23411199 | 31774331 43.485 234112.08 | 31774322 43.665 0.220
23 | 23410462 | 317743.32 43.517 23410472 | 317743.22 43.717 0.245
24 | 234101.33 | 317742.56 43.283 23410145 | 317742.44 43.523 0.294
25 | 234094.27 | 317743.40 43.552 234094.36 | 317743.32 43.712 0.196
26 | 234106.37 | 317739.67 43.355 23410646 | 317739.58 43.535 0.220
27 | 23410328 | 317739.65 43.368 234103.35 | 317739.58 43.508 0.171
28 | 234086.16 | 317736.47 43.527 234086.22 | 317736.41 43.647 0.147
29 | 23408317 | 317736.45 43536 234083.25 | 317736.37 43.696 0.169
30 | 23407836 | 317736.44 43.954 23407845 | 317736.35 43.734 0.220
31 | 234075.38 | 317736.42 43.559 23407548 | 317736.32 43.759 0.245
32 | 23407050 | 317736.42 45.571 234070.62 | 317736.30 43.811 0.294
33 | 23406748 | 31.7736.42 43.579 234067.56 | 317736.34 43.739 0.196
34 | 234071.38 | 317739.59 43.465 23407150 | 317739.47 43.719 0.306
35 | 234074.58 | 317739.62 43.456 234074.65 | 317739.55 43.596 0.171
36 | 234079.23 | 317739.62 435441 234079.29 | 317739.56 43.561 0.147
37 | 234082.13 | 317739.62 43.437 23408221 | 317739.54 43.597 0.196
38 | 234072.68 | 317742.08 43.368 234072.77 | 317741.99 43.548 0.220
39 | 234062.62 | 317736.42 43.591 234062.72 | 317736.32 43.791 0.245
40 | 234009.52 | 31773641 43.596 234059.64 | 317736.28 43.840 0.299
41 | 234054.55 | 317736.41 43.601 234054.67 | 317736.29 43.849 0.304
42 | 234058.07 | 31774252 43.387 234059.19 | 317742.40 43.633 0.301
43 | 234011.53 | 31774222 43.448 234011.62 | 317742.13 43.628 0.220
44 | 234011.44 | 317739.61 43.599 23401154 | 317739.51 43.799 0.245
45 | 234011.35 | 317736.90 43.665 23401147 | 317736.78 43.905 0.294
46 | 234017.31 | 317743.34 43.712 234017.39 | 31774326 43.872 0.196
47 | 234012.95 | 317743.82 43.737 234013.04 | 31774373 43.917 0.220
48 | 234004.20 | 317719.65 43.659 234054.27 | 317719.58 43.799 0.171
49 | 234094.36 | 317719.72 43.625 23409442 | 317719.66 43.745 0.147
50 | 234134.80 | 317719.58 43.569 234134.88 | 317719.50 43.729 0.196
RMSE 0.228
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