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ABSTRACT

Keywords :map overlay ~coordinate transformation ~constraints ~graphic cadastral map

digitization ~ land revision

1. Origin

The National Geographic Information System (NGIS) 10-year Promotive and
Innovative Achievement is one of the most important programs promoted by
Executive Yuan. Spatial relative maps including cadastral maps, topographic maps
and urban planning maps are all core data as a fundamental database within NGIS.
Integrative application is now the most important issue and multiple maps overlap
also. Different maps might not overlap precisely because of their different production
procedures and precisions.

Digitization of analog cadastral maps for Taiwan Province was completed in
2005, with digital information containing only the status and precision of cadastral
maps as they were digitized. The problems like map damage and map
stretching/shrinking that caused difficulties in joining the maps remain to be solved.
Project for Integrating Digitized Analog Cadastral Maps with Urban Planning
Topographic Maps was developed and implemented by NLSC. To enhance the
benefit of the project, this research is raised, in addition to improving the precise of

multiple maps overlay process.

2. Methods and Procedures

(1) Data gathering: Collect cadastral maps, urban planning maps, topographic maps
and relative data, etc.

(2) Test area Choosing: Select analog and digital cadastral map areas for test.

X1
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(3) Building up mathematics model of triple maps coordinate transformation using
un-unique weighted constrains.

(4) Software modifying and testing.

(5) Data process of triple maps overlay.

(6) Result analyzing

3. Major Conclusions

(1)Comparing to applying individual transform to triple maps, the result of
simultaneously  constrains  coordinate  transform  among  Cadastral
maps, urban planning maps and 1/1000 scale topographic maps, is
better at precision and vertical distance analysis.

(2)Overlaying with other maps, Digital cadastral map is higher than analog map in
precision. Besides, the bigger the map scale is, the high precision map overlay
get.

(3)Four parameters transformation applying to 2 kinds of maps get higher
precision result. Applying to triple maps overlay, six parameters transformation
IS a better choice.

(4)Applying to triple maps overlay, un-unique weighted method is better than
unique weighted method.

(5) Using un-unique weighted method in triple maps overlay, transformation
without interpolation get best result, than parameters re-calculated via
Delaunay triangle. Transformation with interpolation gets worst result.

(6) Different base map was chosen, Different result was gotten. Choosing cadastral

maps as base map always get best result.
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(7)Software developed in the research, can be important reference for maps overlay

process.

4. Suggestions

(1)Integrated, uniform precision standard should be considered into survey and map
procedure, especially in those maps are similar with topic or subject.

(2)Cadastral, urban planning and topographic maps are all important items of NGIS.
To increase the performance, surveying and mapping accountability should be
considered to assign to an organization.

(3)According to multiple precisions of maps, different weights should be assigned in

overlay process.

(4)Individual transformation may cause different coordinates in the common points,
triple maps overlay transformation simultaneously will prevent the problem.

(5)Cooperating with urban planning unit, land administration organization

has responsibility to promote the triple maps overlay project.
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47



;
i
il

F1(3-9) #(3-13) 75 4 B'W,(f —BA))+C'K, =0
—B'W, f —B'W,BA+C'K, =0

—-NA+C'K, =t ———mmm (3-14)
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FRE 14,1995 ; & 34,1999 ; #7402 ¥ %,2002)
(- )BT BLEESEIE 2
KA hEBED B )G OBEHEIEEE 5 B - BEEF 2 JEAE G

I T O T T A e (3-30)

ﬁAXi +£AYi +£ij +ﬁAYj =5°-5
oX . av. X . oY

i i i

52



Y
I
sy

|\
B
h

XXy L A Ao fRAs e @ 5 S° L EEHRASNE S S EE

1 n
A= E Z(XIYI+1 |+1Y )j| __________________ (3_31)
Beo fFiE R AP g 0 CA=g

C:[Y;_Yno XE X5 YOy xf—xg..}

{éxl S, X, OY,..oX, éYn}

|:2A Z(XIOYISI _X|+1Y ):|

Hoe xVv° X0y’ i dedniEm C AR m A ERIE o
R TR L T R e #’@ﬁTﬁ

Z(CiM:z g =CA=g

i=1

s it S fp 5 o e &g T S
AV +BA=f - (3-1)
CA=Qommmmmm e (3-10)

53



;
i
s

336 A

«ﬂ % 7 \4 ]l\ﬁzp .
AOZHXI :N_]-t

(
S><s Csx2n N 2m2n C2n><s \3_33

szxl = P_l (g _CAO)

Ay, =N +N7'Ck

(3-95)
V,, . =QAK=QAW,(f —BA) ———————— - ———— (3-4)
| =hv-—_ (3-19

LnaiFty iyt Bic, & - 2L
L3 = BAEIT XY &R0 S AT UG 2 ke

Hore b {SRURIE 2 ARl MR 3 A RARBIT R G

-
|l—o"

aboo ik R Al A (3-1) N R R pF S R Sodic o (e
(3-10)5 F g @ ‘%ﬂ%%’%%ﬁ:ﬁii%&ﬂ$
- ;l( ’ \—L{F‘L B EE’: 4-‘ ﬁlﬂﬁ*ﬁ' Kﬁilg ’ «ﬂ IZ 3 1 ’\‘)‘L [

LA 13
SR PR S Rab &R £ 2 3-10 30 & i
e R ak &4k o

2.FH it A A A RE S 0 MR SR 2 N TR T 2
37 R SR T B 2 e Sk
o LR B YRR P > RAR G A THD) 0 B P
FREARR PRt S oSN T

= [A, 2]{\\//1}+ BA = f,Hi1 A= [A, A,] V = {Vl}

A AR RE L ERR 2 e o
D4 kg S BOh R R 2

HERE 1S RR AR L
AR SRR BRI R 2 AR LB o

%
|
4

N



by
i
s
|\

B
h

£F n BB P

Vl
[A12nx2n AZanG] 2nx(2n+6) |:V h :| + BanZnAanl = f2n><1 ________ (3_ 35)
(2n+6)x1

3x1

Q Al
Q, =AQA' =[A, A, ] :
2nx2n 2nx6 42nx(2n+6) Q A"2
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57



F2d A
(Y, = YK, = X) = (X, =X )Y, - Y,) =0 —oreeer(3-49)
X, Y XY, o gd Lo I N 13 ..,o XY,
X41Y4 ’?’HLIE*/Q%\L :‘.x7’Y7
9. imELE i B af £ /
XY
(X, -X,) _(X,-X,) .

(¥,-Y) (Y. -Y) B 3-1-2 = 8.2 57 4, B 2

(Y, = Y,)(X, = X,) = (X, = X,)(Y,=Y,) =0 ----ee (3-46)
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X’Yi#kﬁﬁﬁﬁi%’%igﬁiﬁ
XY ‘5 B 44k T E AT LR
abcd Wi fH LA
(= DBb¥BEH 3

ZRIEE 2R R

— B 1 E2H3(H 1 s
Y, =by +ay, +d,—3-21) BRSO R 5

X, =8% —hy, +¢,——(3-20)
Y, =bx +a,y,+d, —(3- 21)

60

{ =ax —hy, +¢ —(3-20)
{ — 2B W 3(F 2 A R



by
I
s
|\

B
h

R S
X, 0
{Xl Xl}_{al ~b, a, —b}yl 0 J{cl 2}
Y, Y, b, a b, a |0 Xx, d, d,
Y2
2. - AR 3 £ 2
X 0
[XS Xﬂ:[al ~b, a, —bz} y, O J{cl cz}
Y, Y, b, a b, a, |0 x, d, d,
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kagh, g3 m B BF 2] 4i42(j+k) +m B i %55 > 1/1000 # 2
B2 30 MEH S AR E G- wabcd® 4 BAiol &34k
2 % 8 B(7ra,b,c,d;a,,b,c, d, )i & Hk

d B =41+2(j+k)+m-8
RIS W N SER I I

o
\
\\\

At4i+2j+2k+m)><(6i+4j+4k+6m)v(6i+4j+4k+6m)><1 + B(4i+2j+2k+m)><8A8><1 = 1:(4i+2j+2k+m)><1

(Z)LHTH
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B 3w (5 2. HEIa L

{X—xo = a(x—%)-b(y-yy)+¢

Y =Y, =b(x—x) +aly—y,) +d

_ X'=ax-by+c . X —ax+by= X, —ax+by, +C
Y'=bx+ay+g Y —bx—ay=Y,—bx —ay,+d'

. C=C+X,—ax +by,
d =d+Y, —bx —ay,

————————— (3-57)

————————— (3-58)

5Bl

X =ax+by+¢c - ————————--——————— (3—28)
Y =dx+ey+g -~ ————————————————— (3-29)
XY =

X,y -

P Bh 8

(= DEbgtEhiz i

X ai)(l+bly1+cl___(3 28)

=dx +ey,+g———(3-29)

{X =a,%, +hby, +¢,———(3-28)

d, %, +&Y, +9, ———(3-29")
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y, O +|:Cl C,
0 X, 9, 9,
0 vy,

AT =f, H ¢
Lu R E Z2 ArHichiics 0 TS AV+BA=f 5 2

BLBIE 5 X0 Y~ X Vs XY X5, Y5, XY,
#\:ﬁ"g(% aj_’bl’q_idliel,gl;azibziczidZ’eZ’gZ
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C — F22 WI(F 2w )
.
X, O
a2 b2:| y3 O +|:Cl CZ}
d, &0 x| [0 0,
Y,
X 0 x; O
a, b] |y, 0 y; 0 {Cl C,
d, ezL 0 x, 0 x, 9, 9,
0 yz 0 y4 4x4

C,
9

C,
P
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¥R EmAAE
F=ax+by+¢-X,=0-—————-————————— (3-959)
5=¢&+qm+%—ﬂ=0 ———————————————— (3-60)
F,=a%, +by,+¢, - X, =0-———-—-—————————— (3-61)
Fo=d%+6Y,+0,-Y, =0-——---m e — (3-62)
F=ax+by,+¢-X;=0-—————————————— (3-63)
F=dx+ey,+0-Y;=0-—--------n -~ (3—64)
F =ax,+by,+¢,-X,=0-—————————————— (3-165)
Fo=dx, +6y,+9,-Y,=0--———-—————————— (3-66)

(CHxREL(R 1 Br@dHii 2B 357 =84 %)
o Ll AIEHALSEB LB AR 3B R 2 gL

?

(6 06-X)-(%- %) (X-Y,) =0
=(Y,— 0 —6Y, —0) @% +ay, +6 — X)) —(X—ax -y, —0) g +ay, +g—X)=0 (36D
:>31)%Y5 +QY5y6 +c1Y5 _X7Y5 +d1X6X7 +e.|.y6X7 +glx7 _di)%xs _e.LXSyG _g.LXS +X5Y7 _a_)%Y7 +b_y6Y7 7C1Y7 =0

Fio: (% =Y (% = X1 —(X =X (5 —Yi) =0
:>(Y9 _dixlo_eﬂﬁo_gl)o(s _aixlo_tlylo_cl) _(Xg _31)(10_QY10_Q)(Y8 _dlxlo_elylo_gl) =0 (3-68)

= XY —aX 0% Y10 —GYo —EYiXs —X X —0 X —Xo¥ +OX Ko +EYKo + Ko + A% +0Y0f +CY =0

>R R 3 A Slicih s

=F°+ ivx1 + oF, Vi o+ OF, w1+ &v“ + oF, da, + oF, b, + oF, 6c, =0
ax, 2y, ax , av, oa, ab, ]
oF oF
F, :F20+ZFZVx1+ZF2Vy1+%VX1+ZsZ vY1+Zzzéd1+ Z5e, + 259, =0
Xl yl 1 1 1 1 1
F F F
=F) + ivxz + &vy2 +&v“+&v“+ 8—35a2 + 95 Sh, + oF, sc, =0
X, 3y, X, av, oa, b, ,
=F+ ivXz + ivyz + ivx1 + 9F, Vy, + oF od, + oF, oe, + oF, 6g, =0
ox, ay, ax . aY, od, de, a9,
oF oF oF
=F5°+ﬂvx3+aFSvy3+£vx3+aF5vH+ > sa, + 5 5b, + 8¢, =0
0X, 0y, 0X , oY, oa, ob, oc,
oF
=F + ﬂvX3 + 9Fs Vs + ivX3 + 9Fs Vy, + 9Fs od, + 9Fs se, + 869, =0
0X, 0y, 0X 4 oY, od, oe, 09,
oF
=':70+aivxzwraﬁvyzwr6va4+a':7 VY4+6F7 5a2+8':7 b, + —=6¢c, = 0
ox, oy, X, oy, oa, ab, ac,
F F F F
:F8°+%vx4+a':gvy4+ﬂv“+a 8vY4+a 86d2+a 8§e2+a 859, =
00X, oy, oxX , oY, od, oe, 09,
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R =K +@Vx5 +%VY5 +%Vxe +%Vy6 +@Vx7 +@ Vy7 + aF — &+ 7&11 7&1 %, — @, =0
aXS aYS aXG ay(i a>(7 aY7 aai ébl 6(:1 l
F F F F F
Fo=F2 +—a 10 vX8+—a 10 vY8+—a 10 vX9+%vyg+ﬁvxw+@v +@é‘a1 +@ +@& aFloa‘d =0

X o, X, N oy oy, Y a o, &, oa,

-3“%

P g et S5~ 1/1000 & AR 2 MW E =W 2 S FEG 0
PR BT AR 171000 = G0 >~ ARIE R 2 5 R
BLE % kB ¥ 3 2AEE DB BT A 4i4+2(jtk)tm B iE 250
171000 &= )W 2 352~ W & - W L F - 2a,b,c,de,g* 6 BA
e A ArEE 2 212 B(Ta,b,c.d,,6,0,:8,,b,,c,,d,,8,,0,) i
¥ 5ok

pd B=41+2(j+k)+m-12

EIR &) 2 FiET LAY

A(4i+2j+2k+m)><(6i+4j+4k+6m)V(6i+4j+4k+6m)><1 + B(4i+2j+2k+m)><12A12><1 = f(4i+2j+2k+m)><1

}Fﬁi

=)

\\\?{.r

(2 )R H
SWATFEERY A F R AR R YRR
B AL B TR GPE RN v THE

X=X,=a(x—=x,)+b(y—y,)+c

{Y =Yy =d(X=%,)+e(y—y,)+9
{X': ax'+by'+c':>{x —ax—by = X, —ax, —by, +c':>{c =C+X, —ax, — by,
Y'=dx'+ey'+g Y —dx—ey=Y,—-dx, —ey,+0' g =g'+Y, —dx, —ey,

Xo,YoiXg: Yo » LT 45 E o
C,9' 2 LI Hisz TH %8 ;cgsrltrm THSH-

()3 & Rz
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N=BWB - -3-22
t=BWf ——————— (3-23
W=Q =(AQA)! —— (3-24

N :Z3feted 0 Gfed

Qxi
Q= Qy S IR 5
Qi
QYi 4nx4n
Qi Qi+ #it LR F1 3 2L Qy,Qy » % 18 L2 F] 5 &L
A =Nt —————— (3-6)
K =W,(f —BA) ———m—mmmmmm oo (3-25
V=QAK =QAW,(f —-BA) —————mm (3-26)
P (3-27)
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B Rl w R FIE B LR B 2

\\\Xy

oo MR R E(TATE) > A B R R N
B g Ak TV IR F R EEA MR ATL RS R o
SR = =25

X,=ax +by,+¢ -—————————— - ———— (3—28)
Y, =dx +ey,+g-—————————-————————————— (3-29)
N S S

X,=ax -by,+¢ ————————-———— - (3-20)
Y, =bx, +ay,+d - ————————— (3-21)

I

~ 41* Delaunay
SUESVREEANE S (@

+
o ikt Bh2 ARIDE 5 AL 0 S WA Wl iE i ERLS  ig
Hyrjpunab =2 B A%t X <@ %i{@%&’iﬂ“&ﬂjﬁ%%%ﬂi
JH > 2 #H-riEitgkie s Delaunay = & 4 o i AR AR g 4
LA Afe Delaunay = & $ep > R H A7 X = 4 2578 2LEE >
ZmAE o MRl RATERLY 2 ERTHE P e A2 WS

Boo M E DB 2 BT e
f?iw¢W%ﬁ%%%¢;¢%inﬁ¢w¢$ﬁx

Mo T L AR A, HY Ry Delaunay 4

Agge 2L B EEGTHRAE R R SR P B ARt R E

fE Ao (P4, 2005) °

o ER R S
ke 318 F 2% 3 (Geographic Information Systems, GIS)
o

» F F RiTE 3 B 447 (Spatial Analysis) E'V"’?T}q‘\’i”ﬁ
HP 4 t: (Regular Square Grid) ™% 7 Hp|= % %

69



i

il

Ed

A

(Triangulated Irregular Network, TIN) = f& o 3|4
Btadn B ord- BRI T - L EE- BT
%o?&*%%%ﬁ‘ﬁgéi‘f PEHEREER S
BBL o ek A BPE S A A g AR AL >
b El ek R g b F B & ﬁvfgigj,’;ifg o

23TIN RIZ ¢ B R4 T > v g BT enghig 4%
A ki@ HA = - BB HORBEE T e BIRE 3
FNFRETROL G RRABE S f R
TR ARt A A2 B (MR, 2005) o

AZTIN 77721 & 5 jE4# 52 (Distance
Ordering) ™ % Delaunay = & 5 o BR3P B2 7 L -2 30
e £ 5 5 B A - wab¥(point pair) 0 T3t E i
BEEREBEET AT R R o B REAGTIER OB R (K
AT AR 0 AL £3)) o RS ES- TEY
FooRATERIEREARR o et EAF L - HFE B A0
MDD T AR R ’Eiéiiiﬁéi°ﬁﬁﬁﬁ%?¥
AAFSRESNZ 4755 4 RERT B2 I RAE S
iTehBgk o ¥ ¢tDelaunay = AR g E T Ao AL L P
benE EZ £ R AN BB TELEAEE £ A
WEF Rfgub g B G- B4, 2005 5 =2
35,2006) ° g AFT Y T e PEER W Delaunayi b T 0F
P BRI IE P BEEE - PN RN o T N E AT S
B Pz bt £ATVE LR o

(= )Delaunay = % 2;(FF 4, 2005 5 #=:£57, 2006)

1.Delaunay= % 24 ~ & p
% 7 £Delaunay = &7 LK Kb x 3
(Largest empty circle)™ % & < i* & | & R P 3 78 &
AER o BA Z Pdpen R iE- 2 £ RFIFE R
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e pHE e IR £ RPIELF S BAPA

Sz RS e A AR BAPT L B

poh g &2 LR S o ied BAEMIERGE T Delaunay =

BT A ELL S P AR FE A =2

A0 5T S & 2, 5+ HDelaunay FE %

¥ o

2. Delaunay # %
Delaunay £ # z {40 !

(DB T B ARITend BEA) S = £75, 7 LB (=2
EAj ) e A4 o

(2)vh— 20 3 8 T 38 7 B Ao HE e 0 B FR1F 3 -
Pk o

(DB BHEZRAD BAAZ &5 L e 2508 &
Aok ¥ T AL IRES B 4356 B4
BTSN E T

(DB tdek Bz Y gd B £3508 ) &2
7 B R 5 BDelaunay = 4 3 egt 517 3| e

Eht
(5) T s b 0 A7 ~ %5 B85 5 — BPFR € B BARIT o
;é.zljo

(6) 5 & 5ga) "™ d g £ AT ehz & et
Blerg B € 25— By 5 fajen "o’
(convex hull) -
z ~ & % Delaunay = & %
LR R AN E RGBSR SR
- FHE Loy A9t S Delaunay = & gp 0 234

Delaunay = ¢ i (7€ 0o FlF - HEH F ] 3 > s R
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Bl FHIFEERESEA > HIH LY SR 5
BEEEE PRI L FELE A4 5
w2 Delaunay = & $ > dopt B @ dH R N 2 AT B
BhFTERZ Z AN UESENETE o
R A
G P B R (TEEE) 2R L 0 B
BT > A E e B L FR A BE R wmdREE 5 bo A 2 8
BB EE AT 2 SR kA

2_Bhix o Bid N ZBEETARATH v BE{Z R TR 2 2T o 5 TR T
i

<

w3

[N
[

=

F ) B ERE OAIE R KB L > RS BT
AL E R ATL R R R o RO

AR B B R - RS el MG o

T Fa el 1 2 Delaunay = % 2578 2L 2. BEAR )
Bc 51> % Delaunay = £ F8EH gLz AT E 0 &

~ ’{1%“:{@_" ERRE R S W
(-)EHE#R L xFEeli=1 3 Delaunay = % 2578 8- 2.

FEAE B U S R

U WaVy o+ WV, + WLV

' W, + W, + W,

W W W
:—Z 1W v1+—Z 2W v2+—Z 3W vV, ——————————— (3-69)

(Mikhail,1981 ; % i5 % ,2004 ; & 2 f¥ % ,20006)

3-48 ;¢ ¢
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iE- Fryekie 1 8 Delaunay = & 4578 gh( T kR
i)z K Lr g i=1~3 o
W,W...: 5 #F3*Z 8~ % Delaunay = #2788 1 ~2---2 1§ >

ARy o F B B 3 Delaunay = &2 & R BLEE#E |
L

Z )4 #-Delaunay = % 2)7F g8ha £ 2. f BLER 5|18 0 £ R

i k- Eel1 8 Delaunay = & 2578 BERY 2 §E3L 5| #c

i

A fe Hpenthigigitghect 82 L 5 0o

W,V + WLV, + WV,
W, + W, + W,

et ek AFE g R E L B Delaunay = £75 5 5 F 0 £
FratE Az AP 2 Hik Sl TALL Ffﬁ%ﬂé«ﬁ T A
@ Delaunay = &35 {3 » £ &
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:ltt
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AT R SR NI T ARV RS kIR

N 2

%% o0 2 ALBKRR ol ¥+ 2 & 7 (Chi-squared distribution
N 2

test) > M SRR 00F Far X BN AKZR D o] 0w H PR ERAC

™ (Edward. M. Mikhail & F. Ackerman ,1976 ; 54§ i#,1983) :

Z B3 (null hypothesis) :
%31 Bk (alternative hypothesis) H, : oo o!
A2
2 oo 2
P, <<, (=l-a—————mm - (3-71)
1-—r O-O E,r

2

FeprEvs > Ar=4i+2(j+k)+m=12(7% 41+ 2(j +k) + m—8)
I > 5] 7

a:(signification level) > % % 5% °

A2

A 2
roo 2 « Foo 2 250
’5[ > X, I > <Il,irﬁ‘4]:’m A1 H
O 2" O 2"
r
- 2 2
I = rF =
FJZa—,r 2 re Zl——r F
2 2 2 a
2
A2 2
2 roo 2 1 oo
= Zl—a—r < o < Z‘Lr = = < - < Firw
2’ G 2’ a . 0 2’
>
A 2 A 2
o N 0 -
’5'[ — > Firx B —< = Eﬁ, A1 H
. 2 0 LI
2
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Vitdg =

S C Z BB GHEE S SRR IR L

26733 10
26732
26732
2RB732
2B731
2673 F
2673 F
2673 F
26729
26728
2'5?%_3114 2.11145 2.1I15 2.1|155 2.1I1E 2.11155 2.1I1? 2.1|1?5 2118
100
-------- N L L B R
PPy R S R RS R R R Ry T ETEY
al= 1.00012115 0.000198244  a2=  0.99983281 0.000198143
bl=  -0.00029676 0.000115234  b2=  0.00011565 0.000115156
cl=  -82.59561811 0.0350501 2= 29.63861200 0.0176188
dl= 0.00055723 0.000198237  d2=  0.00052125 0.000198159
el= 1.00007366 0.00011523 e2=  0.99993241 0.000115165
fl=  -50.26987560 0.0350488 f2= -56.15021677 0.0176202
BRI N T F2EL: 2673014.219 BRI E T 72BN 211480.189
ﬁpgfﬁﬁqu~_ﬁﬁz; 2673008 .274 gﬁ?{%ﬁfiﬂ‘?iﬁiz 211592.452
PN T PR 2673064.375 PAHRTE L 7Rl 211562809
R TR R = 0.809967
B g N-[ = 1.00007371 E-"Jfj= 1.00012131

PORJRESE N -ELR NGB -ESSTRN S NS ST

-1063.0 2673001.597 211709.129 0.023  -0.059 2073001.620  211709.070
-1004.0 2673186.775 211765.204 -0.015 0.016 2073186.760  211765.220
-1096.0 2672839.377 211658.690 -0.005 0.033 2072839.372  211658.723
-1009.0 2673224.713 211656.170 -0.004 0.026 2073224.709  211656.196
-1033.0 2673070.900 211559.243 0.016  -0.029 2073070.916  211559.214
-1092.0 2672888.571 211523.741 -0.015 0.012 2072888.556  211523.753

150



Vdk =

PSRRI SR = 0,032 N-Tffi)=  0.013 E-H[fi)=  0.029

FE AR N-Df = 0.99993242 E-ffil= 0.99983295

AIRHEGSE BN -EDR NGB -ESSTRN S NI ST

165.0 2673001.628 211709.161 -0.007 -0.011 2673001.621  211709.150
163.0 2673186.794 211765.241 -0.005 -0.001 2673186.789  211765.240
168.0 2672839.337 211658.851 0.011  0.005 2672839.348  211658.856
164.0 2673224.735 211656.152 0.005  0.017 2673224.740  211656.169
166.0 2673070.916 211559.244 0.006  -0.022 2673070.922  211559.222
167.0 2672888.545 211523.815 -0.011  0.011 2672888.534  211523.826
FFTIRT S5kl = 0.013 N-THJf)= 0.007 E- 4= 0.011
pl *1”&#?% N g E 248 Nd¥T—El B gl a5 N IR ds i E I8
4650.0 2673001.637 211709.109 -0.004 0.017 2673001.633 211709.126
4652.0 2673186.812 211765.232 0.005 -0.004 2673186.817 211765.228
4661.0 2672839.346 211658.831 -0.002 -0.010 2672839.344 211658.821
4665.0 2673224.709 211656.190 -0.000 -0.011 2673224.709 211656.179
4673.0 2673070.856 211559.218 -0.006 0.013 2673070.850 211559.231
4685.0 2672888.450 211523.826 0.007 -0.006 2672888.457 211523.820
R SR = 0,010 N-THffl= 0,004 E-ljil= 0.010

ST LER-N [ RN [
-1063.00
-1004.00
-1096.00
-1009.00
-1033.00
-1092.00

.040
.040
.040
.040
.040

S O O O O O
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0.025 0.025
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0.026 0.026



HIFTRE LBR-N [l RN IR

165.00
163.00
168.00
164.00
166.00
167.00

0.040
0.040
0.040
0.040
0.040
0.040

0.040
0.040
0.040
0.040
0.040

el N fl
0.022
0.026
0.026
0.025

R -B IR
0.022
0.026
0.026
0.025

PR

4650.00
4652.00
4661.00
4665.00
4673.00
4685.00

BN IR

0.020
0.020
0.020
0.020
0.020
0.020

0.020
0.020
0.020
0.020
0.020

ARRNPIEGE EERN R
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Mz Z BRI AR RS SR ) $E 8 B SR A (8
(E";"}E%E?[‘Jiﬁﬁ'fﬁ'l'iﬁ%' T-FIPREEET)
w10
BT
26733 | ER574
26732 | 1008
26731 | i
2B7I
26729 |
26728 |
AEFIT - L 1 1 1 1 BV 5?'4
9112 2113 2114 2,115 2116 2117 2.118
a
% 10
Eﬂfﬁ"— N fET-8l EE1-E o -x N dy - B AR
1003.0 -0.032 -0.076 2673181.427 211767.864
1004.0 -0.063 -0.057 2673186.737 211765.166
1009.0 -0.020 -0.147 2673224 .686 211656.024
1014.0 -0.039 -0.14% 2673220.425 211646.919
1019.0 -0.156 -0.524 2673228 .335 211622.836
1023.0 -0.022 -0.185 2673237.539 211618.995
1028.0 -0.567 -0.630 2673254 .878 211527.027
1033.0 0.042 0.136 2673070.906 211559.377
1037.0 0.210 0.349 2673073.594 211565.069
1042.0 0.017 0.111 2673065.095 211588.386
1046.0 0.032 0.250 2673059.665 211591.046
1051.0 -0.045 0.119 2673016.007 211713.460
1055.0 -0.035 0.105 2673018.721 211718.802
1061.0 -0.231 -0.163 2672996.025 211711.622
1063.0 -0.055 0.117 2673001.570 211709.251
1069.0 0.007 -0.620 2673024 .036 211645.583
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g  Z R EH-FPERE R SRBERENFBREEREFL ()
(S T-EVE2 P AR R N - 1 BREE )

w10
JET ¢
2E733 nzarl
267321 e LU
26731 | i
26731
2E729
JE72E |
2ETF o ' i i i Era7d
5112 2113 2114 2115 2116 2117 2118
w10
STBI BTN @D E A

fﬂng%lfﬁg N{ET-El  Ef
0

I
1003. 0.032 0.076 2073181.492 211768.017
1004.0 0.063 0.057 2073186 .864 211765.279
1009.0 0.020 0.147 2073224.726 211656.318
1014.0 0.039 0.148 2673220.502 211647.215
1019.0 0.156 0.524 2073228.647 211623.885
1023.0 0.022 0.185 2073237.583 211619.365
1028.0 0.567 0.630 2073256.012 211528.287
1033.0 -0.042 -0.136 2673070.822 211559.106
1037.0 -0.210 -0.349 2073073.174 211564.372
1042.0 -0.017 -0.111 2073065.061 211588.163
1046.0 -0.032 -0.250 2673059.600 211590.547
1051.0 0.045 -0.119 2673016.098 211713.221
1055.0 0.035 -0.105 2073018.791 211718.592
1061.0 0.231 0.163 2072996 .487 211711.948
1063.0 0.055 -0.117 2073001 .681 211709.018
1069.0 -0.007 0.620 2673024.022 211646.822
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“itékI ~ = A B--DELAUNAY =

A w Sl B

skaks BT 1 i DELAUNAY = Epllsise g sk
iEAR TS
a=  1.00016322 0.000256861
b= 0.00018439 0.000256861
c=  -82.61638346 0.0819438
d=  -50.20745664 0.0819438
BTN T FEEL L 2673014.219 %ﬂzﬁl

2073064 .375
0.276806
1.00016324

{—ﬂja:.aﬁ%’[ N T #2El
I&E@%H GRS
e lilsiey

B3R 4 (58

211480.189
211562.809

BE WYNIR PELR NOTTR ESRCR TR NIR SRR LR
_1004.0 2673186.775 211765.204 0.005  0.006  2673186.780  211765.210
J1338.0 2673116.442 211744.435 -0.000  0.001  2673116.442  211744.436
21003.0 2673181.425 211767.927 -0.006 -0.008  2673181.419  211767.919
BRI SR = 0.006 N-Tffl= 0.003 E-fil= 0.005

BB BN R PIEEE A48 NOST-RL ESST-Rl ST N A8 a5 B R

-1004.0 2673186.812 211765.232 -0.003 -0.004  2673186.809 211765.228
-1338.0 2673116.456 211744.464 0.000 -0.001  2673116.456 211744.464
-1003.0 2673181.444 211767.934 0.004  0.005  2673181.448 211767.939
PIEEET IR T-EL = 0,004 N-T[fi)=  0.002 E- %)= 0.003

MRPE LR R

-1004.00 0.037 0.037
-1338.00 0.041 0.041
-1003.00 0.041 0.041

BB -N IR

LR 1L
0.009
0.011
0.009

SER-E i

0.009
0.011
0.009
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MRS RN CCRONFIEE RRNIEE AERE R

-1004.00 0.032 0.032 0.008 0.008

~1338.00 0.037 0.037 0.010 0.010

-1003.00 0.034 0.034 0.008 0.008
SRl e N PRI O R I

0.013 0.009 0.009

Fokokksk a‘j 2 I’[E{ DELAUNAY E- E"Jﬁéé@j‘i\[f}éﬂg@* kR kockesk

LEE 3 SR ALk

a= 1.00017115 0.000139439

b= 0.00030898 0.000139439

c=  -82.59342305 0.0416727

d= -50.24126244 0.0416727
+%ﬁ§EHN*‘ ZEH: 2673014.219 f%ﬁéﬁﬂEfp?iéi 211480.189
FH*~$$PJj ZEN: 2673064.375 fﬂ%gﬁﬁEij‘?iéi 211562.809
H&ﬁ?ﬁf“fﬁ§F1w<§i = (0.216888
f5ﬁ§$$WU??3\ = 1.00017120

MigE BYNME S ELR NASTBl ESSTB! TN IR SR IR

-1004.0 2673186.775 211765.204 0.003  0.003 2673186.778  211765.207

-1338.0 2673116.442 211744.435 -0.000  -0.006 2673116.442  211744.429

-1326.0 2673164.468 211653.049 -0.009  0.005 2673164.459  211653.054
PORSTRT S05TEL =0.006 N-Tffil=  0.004 E- %)= 0.005

%ﬁf Pra-N AR PIEEE IR NS TR EdsT-RE ¥ N I8 05 T-ig E 148
-1004.0 2673186.812 211765.232 -0.002  -0.003 2073186.810 211765.229
-1338.0 2673116.456 211744.464 0.000 0.005 2073116.456  211744.469
-1326.0 2673164.450 211653.065 0.003  -0.001 2073164.452  211653.064

WP IR = 0.003 N-T[fi)=  0.002 E- %)= 0.003
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PSRSE RN R RN R RN R R
-1004.00 0.037 0.037 0.007 0.007
-1338.00 0.041 0.041 0.008 0.008
-1326.00 0.068 0.068 0.013 0.013
e R 1 NS ERIREE E T SRl R
0.013 0.009 0.009
PUECHISE  CLRR-N I CRRR-NEE RN IRE KRB R
-1004.00 0.032 0.032 0.007 0.007
-1338.00 0.037 0.037 0.007 0.007
-1326.00 0.037 0.037 0.008 0.008
R R R NS EREIEEE B SRR I35
0.010 0.007 0.007
okt 5y 3 [l DELAUNAY = #PYfilfgaseple okt
g S g sk
a= 1.00003318 0.00012083
b= 0.00035333 0.00012083
c=  -82.53931886 0.0354921
d= -50.22926449 0.0354921
+%%WN“3%E:2MMH4ZD FW%@ ETH#El: 211480.189
HH*~$$PJj ZEl: 2673064.375 $$ ETHFEl: 211562.809
,&E@arw@ EE = 0.225585
fﬂﬁéﬁﬁwhﬁﬁé\ = 1.00003324
iEE YNGR B ELG NOTEN BRI ST-EAN IR SRR LR
-1004.0 2673186.775 211765.204 0.002 -0.001 2673186.777  211765.203
-1009.0 2673224.713 211656.170 0.000 0.004 2673224.713  211656.174
-1326.0 2673164.468 211653.049 -0.008 -0.013 2673164.460  211653.036
POREIRT S R = 0.007 N-"H[il=  0.004 E-fjil= 0.006
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L=

i

praN LA

pii-E A8 N -E

E 5Bl B0 N 449 3575 B 14

-1004.0 2673186.812 211765.232 -0.002  0.001  2673186.810 211765.233
-1009.0 2673224.709 211656.190 -0.000 -0.003  2673224.709 211656.187
-1326.0 2673164.450 211653.065 0.003  0.004  2673164.452 211653.069
WP IR = 0.003 N-Tffil=  0.001 E- %)= 0.003

WS CBR-N R

-1004.00
-1009.00
-1326.00

0.037 0.037
0.037 0.037
0.068 0.068

BB -N IR

5 e N RS
0.008

s fR-B IR
0.008
0.008
0.011

P R
-1004.00
-1009.00
-1326.00

LRR-NFIRE RN
0.032 0.032
0.032 0.032
0.037 0.037

=3

A RN IR
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T

4% ~ Delaunay = & 258Li- SR fEez i § 3F £ (8 4%)

2Lyl gh] 22 B3 Bhle BR2r BR3er PRl PIEL2 MBS rTa

1.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.065 0.015 0.034 0.046
2.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.063 0.016 0.035 0.044
3.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.057 0.018 0.038 0.036
4.0 346.0 32.0 1190.0 0.032 0.124 0.066 0.003 0.096 0.008 0.097
5.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.106 0.005 0.011 0.099
6.0 32.0 1191.0 4265.0 0.124 0.139 0.000 0.062 0.007 0.000 0.057
7.0 346.0 32.0 1190.0 0.032 0.124 0.066 0.004 0.090 0.010 0.091
8.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.072 0.014 0.030 0.055
9.0 121.0 1191.0 4265.0 0.129 0.139 0.000 0.011 0.034 0.000 0.028
10.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.072 0.013 0.031 0.054
11.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.067 0.014 0.033 0.049
12.0 121.0 1191.0 4265.0 0.129 0.139 0.000 0.014 0.049 0.000 0.041
13.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.057 0.016 0.041 0.035
14.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.058 0.016 0.040 0.037
15.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.058 0.016 0.040 0.037
16.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.063 0.015 0.036 0.043
17.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.057 0.017 0.040 0.036
18.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.057 0.017 0.040 0.036
19.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.056 0.018 0.039 0.035
20.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.056 0.017 0.041 0.035
21.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.056 0.017 0.041 0.035
22.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.056 0.017 0.040 0.034
23.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.054 0.018 0.040 0.033
24.0 121.0 1191.0 4265.0 0.129 0.139 0.000 0.016 0.070 0.000 0.060
25.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.038 0.020 0.055 0.021
26.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.036 0.022 0.052 0.017
27.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.054 0.018 0.040 0.033
28.0 32.0 1190.0 1191.0 0.124 0.066 0.139 0.055 0.018 0.039 0.034
29.0  346.0 32.0 1190.0 0.032 0.124 0.066 0.008 0.043 0.026 0.054
30.0 48.0 4265.0 5265.0 0.085 0.000 0.000 0.028 0.000 0.000 0.028
31.0 48.0 4265.0 5265.0 0.085 0.000 0.000 0.026 0.000 0.000 0.026
32.0 48.0 32.0 4265.0 0.085 0.124 0.000 0.000 0.124 0.000 0.124
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