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A Study on the Problems and Improvements of the Area Error Formula in
Cadastral Surveying
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Abstract

Based on the general formula for the area error of a polygon and rectangular parcel, the
constant term 0.026° x M (scale denominator) of the area error calculation formula prescribed by
the Enforcement Decree was analyzed. As a result, it is found that the formula appropriately
reflects the characteristics of the graphical surveying as a typical rectangular parcel model, but
quantitatively allows a relatively large area error. In addition, it is found that, even if the area is the
same, 50% more area error than a square parcel could be calculated depending on the shape of
the parcel, and that the allowable area error should be different when dividing a parcel. Based on
the analysis, furthermore, this study shows a solution that can solve the problems at once from
the point of cadastral surveying. These are, the problem of reflecting the accuracy of the
surveying, the problem of reflecting the size and shape of the parcel, and the problem whether a
single area error formula can be used without having to distinguish between graphical and
numerical surveyings. The new formula that solves these problems will bring about improvements
in many related factors and promote the development of digital cadastral system.

Keywords: cadastral surveying, polygon parcel, parcel area error formula, tolerance of area error

o] Rol7} HIBLART} 2 moli= AR W 2
REEC WHOA THo| SRE WAL ZA KIS WAARIL, WA IRES REREARO)

W Folo] 523}, 528 WAL AR 298 WA 7

o R =
Hoz FEEE thhd TX9] Al HAe] AH0] Lt SE0E SOR F30] HadE i B= TAVNY
Olth. mall=fe FAIEHO R HelHehd 42 A9 Het Bl EX] Aejilol 2dg S 4= QITt,
A BAIE B S5 dole M=o Hx s &, FAESH AhdE slels eRke AR 2

* (ANSFEE AT AR/ I O S W=~ Professor, Hansung University (first author: ceosyang@gmail.com)

Journal of Cadastre & Land InformatiX Vol 52 No.1 (2022) 5



0Q
s

28
p=)

OZ“:IT =

2

o U

T =
Qs

2

> =)

= i)

R

e

AL

H

s}

=

eS|

rr

Ho| WAOIL, o] 3

H
©
3
D
i
ba)
JZi
Iz
2l
Ao
RY
X
>
H
10
i
o A
10
HU
)

1

1
rlo
QY
ol r_g
2 b
Rl eer
0 4y
(R
ol ol
2 i
rE uu)
5
-
X =
= 2
%
o
I I L
o o o

N
¥
15 r
29
[2a)
H1
el
Pa)
i)
2
_>C, O
¥
i
Pa)
in)
|o
Jall
o

|
35t 78 glo] Slxol] o]=241 QT
15820042 thZAle] H
ol ZAs] SRS Eilfeh=
file SIlHO] sl&ZR0] thet

| AIEHERAA AWEH] S A

o)
riot

=2

y
D
=1
N
mlI

b

e}

0
-

mrootoHT o
I
rz
N

T
%ﬂ

of o

rob
I
:

0

%y
% o
O

;
il

ox Mk
P
[e]

ot
0
{

>,
ol
Ol

202 3@
)

o)

AE 20152 HFAIE T OZ AA]
of OJa EXItHES] SEHA I AA]
o, LAIHA, X 50| wet HEERSE)
QA0 HIgo] [olnst xjol7t
2= HEERFAIE 4(19.6%),
T2(16.3%)014 HE QX0 HIE2 =2(6.24%),
TA(3.60%) S0] &=Lt &, WA 0] 8,000nE Zitct
= gX](20.1%), 20] 1/6,00091 X|(7.8%)01412]
HAERSIX| O] HIE0] =il 5110t HEERSA|
VAT E 1 S| Xjo|7t 518 H IS Holut

EXoCh EHEE, IAHA, A& 5o n2t 7
oln|gt oIt Q= A2 Sk B EHAN O] Hel:
7} TEECh= 2180 ofLet A @K} AlLkgAl0] &
SFStRlol thst OJ2E 7HRIA Stk

S, 7 R4 (20200 2011EERE AR
T3l Q= AR - ok AFAHIANES] 20199 119
7HRIQ] EHIAAE S HRIFELFUH] S FH]

VS

£0] 296%0]11 AH|EZH|E0] 41.3% =}11 BrEs}

i
2 el

o
&

!
= [0
HT
I
A
g
Pa}

)

g
=
>

I
mn‘.

S
ol
ot
Ll Kl
Pal
H
i Qﬂ

T

¢

in

4

6 "Xt =EFE, H52H M1z, 2022

QACL SRS HIgHTH ZHIHFHIE0] &2 A2
EXHA BRI S0l OJe EXIRARR] Sl &Rt
7} QAL SIXEZ0] HIEE $RE|0JoF Sh=
9 oItk &, 8- 1E7](2020)
JARIZRAIARRIS] 2018 9] HIFEA] Al- I
S =R HIE0] "=F o7 et 50%0 &
Tl 51t HESAE Zillche A, HESd
Jefaliorsk= EX19] o= S18HE QAL whet
PRI}, &A&SH HA QR0 APEEe KIARES]

511 E0] RS BN 4 Ak

=2 orrooln
Pa)

>,
0
N
I
N
2
MooJ

i)

1o 2o o ok
g 2 o [ruﬁ % o rok
2o i

= Mo
02 2 o o
o ru 0o F

N %

ol

[}

>

i)

I

o

8

ox

ol

H1

e

L

Pa)

©

i
2
i)

ol
2
(o)
o
)
M
g

[0
>
>,
Qi
32
(n)
o
ﬁﬁ rlr
A=)

ke FIAISIICE,

EXQ e AARE Adoh= tHEIg o= o]F
AR E, HE QXK= ZAA 719 A @A 2 "X
o] gao] BASIL. Figure 10141 T LX)
GYVERE (2, yo)s (@, y)s (@, 15y, ) BF
S, THIE9] MR Eq.(1)2 AL

n—1

Fzgz(xi—l"‘wi)(yi—l_yi) @
i=0
QAPIEO] ok AHHAlS 0]&6t0] THRIE EA|9
BROAO] Tt BHS LEhAR That 2ok
= 2017).



(@g-9o)
(In—l‘ Un—1 )

Figure 1. Cartesian(x,y) coordinate system and
polygonal parcel
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lengths of the square.
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Figure 3. Rectangular parcel. [, =ml,
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Table1. Boundary point coordinate error and
corresponding borderline disturbance of rec-
tangular  parcel(scale  denominator M=600)
depending on side length ratio of rectangular.

Ratio (I, = ) 0, (cm) Disturbance(mm)
1:1 28.68 0.48
1:2 25.65 043
13 22.22 0.37
14 19.67 0.33
15 17.79 0.30
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Table 2. Tolerance of area error(m?) of rectan-
gular parcel (M=600, o,=25.65cm, k=0). One is
from the regulation(Eq.11) and another is from
Eq.(9). Unit in m%

Parcel Ratio (I, @ 1,)
A by Eq.(11)

[S2 1:1 1:2 1:5
100 4.06 3.63 4.06 5.85
500 9.07 8.11 9.07 13.08

1000 12.83 11.47 12.83 18.50
5000 28.68 25.65 28.68 41.36
10000 40.56 36.27 40.56 58.49
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Table 3. Area error of a rectangle and polygon parcel with the same area. There is a big difference
in the area error depending on the shape and area of the parcel. o,=6cm, k£=0.001. Unit in m?.

Rectangle(l,, : 1,) Polygon
Area
1:1 1:2 1:5 L-type T-type U-type
1.21 1.36 1.95 1.51 1.34 1.80
204 0.20 0.20 0.20 0.15 0.19 0.34
1.23 137 1.97 1.52 1.35 1.83
1.82 2.03 293 2.26 2.01 2.70
459 0.46 0.46 0.46 0.33 0.44 0.77
1.87 2.08 2.97 2.29 2.06 2.81
3.03 3.39 4.89 3.77 3.35 4.45
1275 1.28 1.28 1.28 0.92 1.21 2.12
3.29 3.62 5.05 3.88 3.56 4.93
6.06 6.78 9.77 7.54 6.70 9.01
5100 5.10 5.10 5.10 3.66 4.84 8.53
7.92 848 11.02 838 8.27 12.41
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Table 4. Tolerance of point to point distance and parcel area error by region in Japan

Classification Map scale Distance error(m) Area error (mz)
Al 1/100 0.020+0.003+/5 +a (0.025+0.003 VF) VF
A2 1/250 0.04+0.01/S +a (0.05+0.01 VF)VF
A3 1/250 0.08+0.02v/S +a (0.10+0.02 VF) VF
B1 1/500 0.13+0.04/S +a (0.10+0.04 VF) VF
B2 1/500 0.25+0.07/S +a (0.25+0.07 VF)VF
B3 1/1000 0.50+0.141/S +a (0.50+0.14 V/F) VF
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2
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