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A Study of Digitized Map Sheets Stretching and Shrinking Correction
and Sheets Merging Through Field Survey
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ABSTRACT
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The programs of graphic cadastral map digitization in Taiwan had been finished until 2005. The
integrated applications have become more important issue currently. The accuracy of the cadastral
boundary lines was kept with fidelity to the existing map situation during digitization. For areas
seriously damaged, stretched or shrunk result into adjacent map sheets cannot coincide with each
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other. The problems of nonconformity of boundary lines have not been solves thereafter. After
digitization, graphic land revision was still performed in many land administration offices. It resulted
with connections being harder and harder because of different regional system. Surveying data
gathered during land revision period cannot be reuse in consequent survey work of next land revision.
The worse efficiency and accuracy of land revision survey are implicated. To discuss the influence of
map sheets stretching and shrinking correction , and different coordinates transformation methods
applying into the maps overlapping procedure, and try to build up the model of constraint conditions
for coordinates transformation for development of automatic overlapping software, is the main
purpose of this research.

Upon the experiment, distortion correction of map sheets through Helmert transformation can get
better result. Affine transformation applying on overlapping can get a better result . During the sheets
distortion correcting and overlapping, almost 80% of the processes used Helmert and Affine
transformation in turn. The accuracy has been promoted in map sheets distortion correction; the
accuracy also has been promoted in adjacent maps merging; the accuracy has been promoted in the
analyze of vertical distance. It means the correction of sheet distortion is benefit to the accuracy

improvement.
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AERBEHEINERR 85.3% , LERST 2.9%. B Delaunay A2 K
REREALE  BANRZK2EBERFEZME,

HESAEL RAERCEER RENRESEER CXHES.
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PORERIED PTHAE BIPMET AR 06 12K

S.ERED A
(OWBILHBERSERERERAEEBLZ s  HEILEAREBLZE

REFEREERR  ZHMNEBLEZ BEIrBILEREBLZE H=E
ERRYFHEEFGR BERIBERNEERISIETERRERE
P&, tE 6 &K 8,

=X R D ] oS -
A i S S e
S 122 72.20%| 127 75.10%| 121 71.60%| 120 71.00%
29 47 27.80% 42 24.90% 48 28.40% 49 29.00%
Fiat 169 100% 169 100% 169 100% 169 100%
Q)P E L mEE DA
BOoRAPHEDBGGE S ELH, KMALEEHRHE  HER
BHESCREZCERLERIME  H¥YYERELERSEELE
AABREAEFMFECEHE  ZEREREAEAKIEIAEMALEREX
FREE, Hf 23 #Rks7EEEEBLAZ ERoBEBLEE
R O AMEEREEOERE; 3 INOBREFIAREDRELEZER
HAeSXENRCOEEERLHERZELOEELNE  ERAEREBEERE ,
WEBHEEEEEBRTRAEK.
%9 HWRPRECEDIHFRBELEBERINSE) BUFEAAR
war o peg [BICER SREBCE SHENE 58N | NEHE ZE;:;;EE?EY
B BaE EEEKE |[EEXE @EsE
HEEZE
182-0 | 226 7.84| 1351 5.77 15.63 14.34 14.91 14.25
182-1 | 536 13.59] 541 2.32 2.14 4.97 2.22 5.33
182-2 | 549 13.80] 5.72 1.20 2.35 5.29 2.49 5.78
182-3 | 561 13.99] 4.89 14.54 1.44 4.46 153 3.89
182-4 | 572 14.17| 3.19 1.19 417 2.83 0.22 2.41
¥ ) 6.54 5.00 5.15 6.38 4.27 6.33
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1. BFIIBRE S RBERERE  BEHEEREER , ASHNFIRGEFERE
ZRE BRUZE , BEASERNSHENHEHLEESRZES E N5
BEXERGE® , HAEBESZESRS, HPE S BASEAEHEER
RBER 00U AR, OBHA0040ARALNR ; BEoR@BASHBALEHEBRS
RBER 002AR, NBEA 0036 ALR. ZEFIERE 10 EEBRE
1 BligtEBENREER , ANZEICERESRAZ2E., £ 10 B2
BUEHBEEERBES 0077 2R, 88 A 0057 AR ; 8 11 @<
SR EHEBRERERER 0065 2R, WBEE 0.054 BAR,

DESERERECERERGSEBRMASISRER  HFAEREBI = ERKER
(EMMBEESEHRE, BNERERE, BNERHRARIEI2REBRS.
HPESEASEARBEER 004 2R, IZ2HAREESR 0.040 &R ;
BOoRMASEARBER 002 AR, MBERERE A 0.036 2R,

3EOCBMAERGKRLGR , ASBRUSBERERELNHERK , S8 HE
MSEERBEHTSR 0.825 AR,

4B REEEMEERTHREELER  REEERERE , UM 4
BERHEERAZEL HEERERSERBRAEHERBZFETLIRE ,
N4 EEBYEBERATEZCREARRE.

R0 W S (1 R Hit:s _
i | - B (1) e AGILED
[ i [AREE F | HE |SRET [fREsT | t
5 = ) 0.131 0.122 +0.009 0.138 0.141 -0.003
i £ 0.173 0.045 +0.128
6 A 0.129 0.107 +0.022 0.122 0.108 +0.014
IRl 0.093 0.022 +0.071
10 = ) 0.149 0.149 0.0 0.145 0.142 +0.003
IBIREE 0.094 0.032 +0.062
A 0.131 0.128 +0.003 PRp—
= Eéﬁ'ﬁjﬁ% F[ 0.092 0.017 +0.075 (S BUREH, A3)
®eE: +: RBERS - REBETR
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SHEBNEREEBRAGER £S5 ERERASEERBESR 0122 2R, &
WEBREREFEIAEZEEBBEERIES 0000 2R ;, IBHARBEAR
0.141 AR B EEARERFBERECEEBTER TR 0003 2R. £ 6
EREERRELBE , A28HRR0.107, BHEEBRAERFBEIEZESR
BRERS 00 AR, NBEARR0LIBAR BEFENECEERRE
RS 0014 2R, BI0BEBEBASERERES 0149 R , BEEKRE
HEBIXECERSEMER ; NBBHRBES 0.142 AR, BAREHEMH
MAEZEBRERS 003 2R. 11 EREEBRALEE , "SHAR
£0.128, BAREREBEMEIAEZEEBRBERS 0003 2R , WX 10,

CEEREDEEZEGZRE  UERITBEBRRNAKZEE , FTaRtbEE
ARERBBEINEDBESRZBEEWX 10) :

(DESHE : RERS 0.1 2R , RE1EEE 74%.
QEIE: RERS 0,071 2R , REEEE 76%.

BB 101E : BERES 00602 2R , BEREE 66%.
MHE 1R : BERES00752R , BEREE 82%.
# 11 P~ I EE BE S A i N E i
a7k 'R BN (1l T S
5 BRI 71.7% 80.8% +9.1%
6 AR 95.8% 97.7% +1.9%
10 SEPIE 81.2 78.6% 2.6%
11 AT 70.2% 70.4% +0.2%

TAMBRERRENAHERAYEFRREER  ELEARAZLE , BEEZESH
BREIEESNRERESSR , MBLRUEAR. Delaunay = AKX EHTE
EHBSZE N Delaunay —AFARABE I B L EFMSER , BMAFE X Delaunay
CSAREFHEERZY 0B E HELEAZKHSHERGEZEEE
BILbE , MAES EBEER Delaunay —AFXEFHEERSE H ), LK

CHER)BEEFLFEHEREME , EYEM Delaumnay ZAFARBBHE. It
3EAFEFMBHER TSR AERMERECEEZEEREH , L
EZREH, ZEEM1%(HE 11).

sl sy [posts [Ege [postke [Eme POl e [Poves
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SED 88 73.3% 88 73.3% 84 70.0% 71 64.2%
A 32 26.80% 32 26.80% 36 30.0% 43 35.8%
fim 120 100% 120 100% 120 100% 120 100%

SESHEABELAEZALS BILAKHEBRRE. EBRARERERZEAE,

HEbGIR 733985 642% , EEARELZEALBALRKE , X 12,
(=) TE B (1/500)

1IGTEEREE 14, 15, 21, 2 EEHEEER=RRNER%. BNERE.
EmME#HGERELR NSO KRGTEREZRE , BRASEH,
BARZERNZENHFRGLEEREZS B ML EB RNEGFRGR , HEtE
RENTZESTRE. HPE UEASEAEHEBRZRBES 0032 2R,
MBEE009ALNR;ESBASEXNEHEBERERLZREES 0.041 2R,
MBER00BALRF2DBABHNEHEERERBEESR 0.038 2R,
MBHEB009ALNR;ENEASEAEHZELERBES 0.038 2R,
M85 0.032R/ 2R,

2E EREGEEMASINARNER HFAERERI=ERBEZREERR
B, AZHEARBER 0030 2R , HBEHRRAB 0.026 R ; £ 22 EE
MADBEGRER , RZ2ERNSERXRBEIARAREK K SS8RNS
194 0.040 2R,

3E UBERE ISBUEBEERFRAGRERERER , AZ2ERNSEERE
ENRE HPE UBEASERELERBER 014 AR, IS8 A 0.107
RAOR ;B ISEAN

SHYUERRBER 0125 2R, MBEE 0.096 RAR.

AHMBEREREBREALRER , F HBEBAZEEREREAR 0.087 2R , &
ARERBEINEZEEBBERS 0072 2R ; B8R REBES 0.110 &
R BBDEETHERZEERBRERS 0031 2R, ZF1SEREEEBEARLE
E,AB8EREA0.163, Bt BEERBERFERIEZEEEENER ;, I8
BEER 0.0, BARNEHEEZEBBEERS 0.158 2R, £ 21 BiEA
SERARRES 0132 AR\ BHEBRRABERFHAIAECEERRERS
002 2R ; IBERRBER 0165 AR, BRERMRBRECERRE
RS 0032R. 11 EREBERBE , AS8REA0.113, BRAER
MERECEBRBRERS 00039 2R ; MBEHARAB 0.125, RAEHEHAE
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SYH AL 5P

B 96 T 12 K

RECEBRBRBERS 0042 2R, XK 13,
SEEREIEESCRE  RE HEA AR 3 EEOSRIBEERRR
BeRE , FTERAEBERFEREZRE , K 15

(HE 14 18
(Q)F 1518
(3)%E 21 18
(4% 22 18

 BERE 0.006 2R, BREIEE 7%,
RERS 0007 2R, RE1EEE 8%,
RERS 0004 2R, REREEE 4%,
RERS 0037 2R, BEEEE 36%.

6LAMBREBREANE  LRZE URE VEECERYEERZR L
Azltdl  BREZEFITEEREESRXEEONER  MBLERIUEARNR.
Delaunay —AFEFHHEEBBR SR Delaunay A ABEIESFEZMSB

BR OEELEANZEHGHERHEEEM@ALLE ,

Delaunay = A F A&

FREZREBRKR, L=ZBEFEMEBHER  THeRtEBRERMMBENRE

ZEREZERERLH,
TEEMBRER BABHEMBRELS EAZRLH , &S EM39.1%,
Mk 14,
F 13 RTREER R M [REE A RO PR B b R
] [ RRUIRE) TR IR
T I i 1 I . L ket ol I 1 kel Yy
R ELETT 0.159 0.087 | +0.072 0.141 0.110 [ +0.031
IRpHE 0.082 0.088 | -0.006
E =T 0.163 0.163 [ 0.000 0.241 0.083 | +0.158
R £ 0.083 0.076 | +0.007
MEI T 0.194 0.182 [ +0.012 0.178 0.165 | +0.013
IREHE 0.095 0.091 [ +0.004
NEL T 0.157 0.118 | +0.039 0.177 0.125 | +0.042
IREHE 0.102 0.065 | +0.037
e : +: RBERS - RBETE

810 TFIFR S WPV RURaR (i1 A Pl M s SIS TR T -

x14 I TEE Rt BB R B EIR M R R R
L A" B EAMEWNIE B HfENRIE i b
14 NERLHI 61.9% 100% +39.1%
22 NERLBHI 50.0% 54.5% +4.5%
(VBT
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7 5 UFIE 14~ 15~ 21 ~ 22 [EHEE {5 5% LRI S (RS
OEEBEEEES NS BRASENHEFEELBERERER

NE MBEEBRERER, RETHBRECRAERESRSBBEN, EE«%
EERERGUAESEEARBERS 0% ; EEBRAAKR , REARZH
REMZEEE BKREFIFERF OBEREBERS I5E, DUNSBRARER
EBEN  HBHAARSHERBER S 18%). AKX 15 BR , ttEH
REREBFERBE, HBBRASBEXINEREERNY, A EHE
—EBinm K,

* 15 %Fg[ﬁ'ﬂlﬂﬂﬂl [F L AR G GRS S i - i
7] [@ﬁ 5 3 e
. gy | e
IR P T
: - R T _
y 6 B e
TR 10 B8 2357,
1l P B
14 R 2
. I5 R R
PR 21 L
2 ph=gr s
%16 IR 5 TR o (e &'I‘F&M iES
B it EaE- 412 = R Y 2 e S R R e ot
W 5 | 0.001999 0.002365 0.000366
(1/1200) 6 | 0.001350 0.001875 0.000525
W s | 0.001127 0.000705 0.000422
(1/600) 6 | 0.001342 0.000601 0.000741
10 | 0.000809 0.000683 0.000126

~ 45~



PURRHEL STH S MR N6 127)
11 | 0.001127 0.000705 0.000422
14 | 0.000293 0.001133 0.000840
T 15 | 0.000160 0.000617 0.000457
(1/500) 21 | 0.000120 0.000738 0.000618
22 1 0.000213 0.000437 0.000224

QRZFERERFBEREBEASR , SBAFARSE , BRI R 1| SEEZM
MR AWFMEBAENREAASHER EBINZBEREEARLT
HEEREZERBREE BEEARLTHERZERARE K REAASHE
!, WK 16, LB  HMERERIRE.

F 17 PP R I 808 o % B A7 159 )
FQIH“ H%I[nfll af#tiﬁliﬂ [ﬁ[[ Fﬁ}% Fl =K IJJP?
o 5 -3.60% +22.90% +14.1%
e 6 +16.50% +35.80% 121.5%
S +6.9% +74.0% +9.1%
- 6 +17.1% +76.0% +1.9%
HE 10 0.0% +66.0% -2.6%
11 +2.3% +82.0% +0.2%
14 +45.3% -1.0% +39.1%
- 15 0.0% +8.0% Sy,
tlle 21 +6.2% +4.0% R
22 +36.3% +36.0% +4.5%
OARREERHERUTE, BRANEBREGEBZAR , BAEE
AEREEESRCEERRREBLBRR  EESRRHY
BERARSE 453%; EHEBEARS  BERASSE0%; £
EESNBY  BERAREIE 1%, WE 17
JEGE | 47 27.80%| 42| 24.90%| 48| 28.40%| 49) 29.00%
5| 169 100% 169] 100%| 169 100%| 169  100%
%18 7 RS SSMETFO0NGS [ RO TR0 84| 70.00%| 77] 64.20%
} EEE%TIJ% 7T 3257 26.80%| (93] 2PR0%)| & TR 3R0% [1F 45- FBF80%
A7 TR | =mel Fo0%| =ee] Fuooc| Tgel Fi00%| See| T 00%
SBR[ EP] | 122 8000%| 122) $6.00%| 12| 80.60% 126| 93.60%
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EG 3| 20.00% 20.00% 3| 20.00% 71 46.70%
TF 15| 100%| 15| 100%| 15| 100%| 15 100%

(O8]

GHEMRZHWBERR  BEHEIFMR , BROABEBR(LZEEEB R
=& HEESEAUEREREF HYRKEOERBEBLEEZBEY
THE, 6 UX 13, BHRELERE  FFEREIRELZARAFA
L OEBRELQLENTAN), BErEEBERLEE  FEFRRNEFERE
RmEAER , W TAEFHERENREDRE RS —ELH 2 T8
ER. t—BE, K EB TR T#H,

(—)
LARSRERER S HREBIERREEREREBRTEEBLZ 2R
HEtEEEBLEZE K KIEREAFRER  ZHNBEBLZE , ETRBL
HEEBLZE HIZEFRRYFHFEEMME ERRIBERFEEERN
DEFTERRERRAE Ko
DEHAMRET  BERGEEMFAMERIE  HRAEERRN, BRESRERR
HEFZRCRERAVAHAEDS, FHRER  THEABRLBHES
EBZAMBEANEBFERASE  NERLBEERILARESEERERSRT
FFENFE,. tBEENFERIHELTIHRCEESE.
BAMRAMARA IBELER , TRRERGMEZEEREFR  EENER 4 @
EEMNE®REERS K HMFRRAEESELERcHER  HEFER
EFOmEr&E  EREERAHEERNSEHHFEBERT—BAMEXR , &
R4 EBEMRE , BAFTRE  EEMABLERMRERMEHS B
EHEERERRERARCYESREE A XE=EHER.
4ERFAERBOBERMADE R AN EHEEFRBEERBERCEFIIRER
BB HE#WEERECRERmBE  INAHBENERSEERE
REMEE L2 2R EIEREABEBEELZLER)RE, #2293
HBURBERRTE MEEBHREKR B BREZANZUAIE
BAXNFTEDERAERX  ABERBEREET— , MABRTEFXERR
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EL, IAEKEREAHRGLEER UIRBREAITEERZBRER
i

SHEEREERRANERLEERER  AMEULEERETAE. L
Delaunay Z AR EFHEZ=AFXACEHBRBE KL Delaunay = AF KA
E3EAAFERUBLELE REFERRINERETR , LLEERET
REARZRARBE,

CAMRBUMBERENYEEBRZEREINAR , FRAEBERLBRER
EHEES BUEHRGIEABETEERECSERANEHEEM
ﬁZEﬁA FUHBEEBENZER , EFRBIEBFEZZEE{EM

EHBEKREBRIEE,
(Z)E=

B ENEEE BERtEEMMENRE  ZPEFHAXNRE , BREAHR
BTRIHERR HEHENGE  BEREZENSEHEIEEE, XEH
FEANREMTZERAERE  BERESEENSELAHRMELHERX
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DHERAXBRAER  HRHEELLREREERER) , EEERE ,
DAERMERER S, CEEREE  YESEZHRABR , UNES
B,

JHEEEALHRBEE(EEA /1000 ER , A =BE—EEI#
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ERE R ERAERKBREREE,

AMBERERERAERERLERE  NERBEELR  HEBHREZEE
BeBEZHEBAHRER , ERHEISEERA A EHEEE T

BERFEFZRE  URFEHMRUERERE.

i R (& AHA)

— BERE: "EMEEMBSECHE 4 (F1-39H) BIKDHKEBELHC, 1978
—., BB "HwEESENMNCHE o, BXRIIKEBELH , 1984
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