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ABSTRACT

Method of selecting the starting point of the road curve based
on the Digital Map 2.0

Lee Du-Yil
Advisor : Prof. PanKoo Kim, Ph.D.
Department of Software Convergence Engineering

Graduate School of Industrial Technology and

Entrepreneurship, Chosun University

The GIS field has developed a lot along with IT technology and has developed
into a geospatial information industry that produces, process, and distributes spatial
information, it builds a new system by convergence with other industries, and
provides services.

However, state agencies and local governments that design facilities on maps in
the GIS system are designing facilities manually in their respective systems. As a
result of analyzing this situation, digital map data does not have sidewalk to
sidewalk networks, and there are sections where sidewalks do not exist, so it is
not easy to organize networks for sidewalks, and most of the existing
pedestrian—only sidewalk networks apply linear simplification techniques. Therefore,
it 1s impossible to automatically design public facilities in the same location as in
the real world.

In this paper, in order to propose a method of selecting a starting point of a road
curve for installing public facilities, experiments were conducted on searching for
angle changes between two points, horizontal angle changes of three points, and

distance differences between nodes. Through the experiment, a method of selecting
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a location that meets the standards for installing public facilities by applying linear

interpolation to newly configured nodes and networks was also proposed.
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1. ¥ A8 #E A AZAL

A(x1, yDet B(x2, y2) F W] #A3F3 Alele] 7el& AEsts Wi o2A detardt
29 AElE FHaxPdol| tisdste] A4 el vl dol= Abets WAolH,
212(2)9F 2o

: AB = (x1—x2)% + (y1 — y2)2

t AB = .\/(x1 —x2)?2+(y1 — y2)? (2)

2. A3 B Ir¥H(Linear Interpolation)

B(25,15)

Cy—-Ay _ BYy-Ay

Cx—Ay B.x —Ay

Cx—-Ax

B.x —-Ax (3)

C.y=Ay+ (By-Ay)
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_method wirtual point.cal Linear Interpolation (St =, St_v, node_x, node_ ¥, D_dist)
g8 WUE HITEHS = p gisct HS= B e =
_local st_node_x << St_x — node_x
_local st_node v << St_y — node_ ¥
_local st_nods_xl << _unset
_local st_mede_yl << _unset
_local inter node x << _unset
_local inter node_w << _unset
_local mag_x << _unset
_local mag_y << _unset
_if st_node_x < O
_then
st_node_xl << st_node_x * —1
_else
st_node_xl << st_node_x
_endif
_if st_node_x < O
“then
st_node_wl << st_node_w * —1
_else
st_node_wl << st_node_w
_endif
Zif st_node_xl1 > st_node_wl
“then
_if st_x < node_x
“then
inter node_x << STt_x + p_dist
mag_x << p_dist s sSt_node_x1
inter node_y << ST_y + (ST_node_yl * mag_x)
_e=lse
inter node_x << sSt_x — p_dist
mag_x << p_dist s sSt_node_x
inter node_y << St_w + (ST_node_ yl * mag_x)
_endir
_elif st_mnode_wxl1 < st_node_yl
“then
_if st v < nods_ v
_then
inter node ¥ << St_¥ - p_dist
mag_w << P_dist / sSt_nods_wl
inter meode _x << St_x + (St_mneode_xl * mag_¥)
_else
inter node_w << St_¥ + p_dist
mag_w << p_dist J st_node_w
inter_node_x << sSt_x + (st_node_xl * mag_w¥)
_endif
_endif
inter_x << inter node_x — node_x
inter_w << inter_node_w — node_
dist << ({inter_x).sqguared() + (inter_w) .sguared()).sarc
_return {({inter_node_x, inter_node_w}, dist)
endmethod

[1% 2-5] ¥ B3I
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3. % A9 wAY A

T 7le Aol BasA o

(@132 — 112) (23 — 24) — (21— 22) (2394 — Yo24) (2132 — 3122) (33 — Ya) — (31 — o) (@334 — B4

e kg of A

Sz

A&

il

sk Aol 4 e

huy

(4)

(P.B)=

_method the_point.cal_cross_point (a_coord,

##
_local axl << a_coord.x
Tlocal ayl << a_coord.y
“local bx2 << b_coord.x
“local by2 << b_coord.y
“local cx3 << c_coord.x
“local cy3 << c_coord.y
“local dx4 << d_coord.x:
“local dy4 << d_coord.y
_local p_x << p_y << 0
_local a << (axl * by2 — ayl * bx2)
“local b << (ecx3 * dy4 — cy3 * dx4)
“local c << (axl — bx2)
Tlocal d << (cx3 — dx4)
_local e << (ayl — by2)
“local £ << (cy3 — dy4)
p.x << ((a * d) — (¢ * b))/((c * £) — (e *
Py << ((a * £) — (2 * b))/ ((c * £) — (= *
_return(p_x, P_y)

_endmethod
]
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Data Collection Object : A003
Sidewalk Line(A003) | Road Center Line(A002) ~Nodes: 5 ~ 15
20,234 1,728,813 - Distance : 10 ~ 150m
- Exclusive object
| Preprocessing | Object : AO02
| A003 : 3,450 A002 : 19,104 | - Objects around A003 : 12m
Extraction
| Selecting the starting point of the Road Curve | ~ CA2P Model

l Target Object : A003 ]

| Location of Public Facilities |

[ Poles

| Roadside Trees ‘ Street Lamps ‘

CA2P Model Test
CHA3P Model Test
HAD3P Model Test
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E2 FAAS HdEg Qx FHe 22 Zo] 3me] 4 E2E MAste] 12m ou
g Agste] dre

34507, =2 FAALE 19104712 AAE Ad4 ST
1

GIS Alzglol A Azt st S5 A3 ] Atolol gaAdE A AAdS A dder
e

[7Hde] o= JgaA] [7de] Aratagor JdA]

[72% 3-3] 7Hdel S48 A

Ao 992 HYFAL Al Wy WA ATl lm o ¥e) We AGY A5
o= FHHE dolEs} Wol BEEA B o), &R AGAE 47 oy
WeAnT Be AAEY Jusx £l A4 g AojAE @il WAl
oW AgelM = AN Feel 992 Hgstel AFS AWt

2) Exclusive Object : & #Fo] & Qe AAHR &= 5HH A
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c. A& FH

[718 3-6]7} o] Aol A|FHE wrXE EH712] FiF 5 ~ 879 w=rz 2
g Ol Adel A d. T 237 ~ 239 %5 AA s glon, oy HAye Fad o
& FEjolth

[ GIS Alz=gle] Q=3 H ] [ =9 ag= &y ]

(23 3-6] A& 23 9%
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ol% AMAE AA A= : A003_Dist
A= AAE == F7F N
A= AAE ==3F 7HF 21 A Ld
A% MW w==7F 71 B A : Sd
olm AMAE w==7F Fi A7 : A003_Avg
AO03_Avg = Sd < AOOBNDiSt < Ld

a. 7+ AAlol9 = W3 ZA(CA2P Model)

A= AW 7 w=g ARHYEH FRAFA £AH02 F A9 4w
AAstel B2 Mo AHHS R PPorA T A 4R A
of % A Abole] HIE(x, )& Wob FABAE(ARAERS ol Gkl FH9
A A oPgere @ A4FE FozEe] Wsl FREPAA SH(ERE
gul, e g Ak AEel BE A o4 W wE @ AZHE gro] a2
Malrh wAse, ws 2 ek el B A o4 WE FHe) AR
Mok

CA2P Model
i=1;i <= node_size — 1 ; i++

result(i] = atan2((N[i+1].y — N[il.y), (N[i+1].x — N[i]l.x)) * 180 / 3.14
= atan((N[i+1].y = N[il.y) / (N[i+1].x — N[il.x)) * 180 / 3.14
a_dist : N[i]2t N[i+1]At0| 2|(1m 0|2t | <)

resultfi+1] = atan2((N[i+2]y — N[i+1ly), (N[i+2].x — N[i+1].x)) * 180 / 3.14
= atan((N[i+2].y — N[i+1].y) / (N[i+2].x — N[i+1].x)) * 180 / 3.14
b_dist : N[i+1]2} N[i+2]At0| Z2|(1m O|Zt X2

l

(resulti] > 0 and result[i+1] <O)or | YES
(result[i] < 0 and result[i+1] > 0)

NO

result[i+1]-result[i] >= +2

YES

(a_dist >= A003_Avg or
b_dist >= AQ03_Avg)

Nii+1] &3
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[ 3-31& Mo Agd Anz AAR Ad= A4 71Fo] D Frold o5= WY
A4, B4 QAN E gho] +2°0]49] Wyt W AlE Y w7k Ayt =] Ht
gl o]do] = A Aot}
[3% 3-3] 7 HAole] Zr=wst A4 2d 53 o A
UFID ﬁ% X#4E | Y&E i,f'ﬂ’& radian | 2=
Al | 23669890 | 31614549
0.04 0245 | 14.04
A2 | 23669894 | 31614550
10.08 0218 | 1249
A3 | 23670878 | 316147.63
AA00310000000000000534 VBE 032 | 133
H#A9 : 35m A4 | 236722.53 | 316150.93
1.27 ~0.031 | -1.80
A5 | 23672380 | 316150.89
051 “0278 | -1695
A6 | 23672429 | 316150.75
0.4 “0714 | -4091
A7 | 23672459 | 31615049
1.34 “1261 | -72.26
A8 | 23672515 | 31614874
Bl | 23676257 | 31616098
7.48 0268 | 1536
B2 | 23675536 | 316159
8.65 0263 | 15.08
B3 | 23674701 | 31615675
13.61 0241 | 13.81
A00310000000000000129 | B4 | 236733.79 | 316153.5
HEAE : ddm 2,66 0386 | 22.12
o ' B5 236731.33 | 3161525
0.65 1059 | 60.69
B6 | 23673101 | 31615193
0.47 129 | 7389
B7 | 23673088 | 31615148
179 1756 | 100.62
B8 | 23673121 | 316149.72
- 20 -
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[3E 3-3loll A AM= =349 A2t AaQl A4, B4 =0 g HESAE FAT
2 A

AFNE [28 3-9]9F o] ez A}

316158

316156

216154

316152

316150

316148

316146

316144

316142

316140
6696 236698 236700 236702 236704 236706 236708 236710 236712 236714 236716 236718 236720 236722

[ 3-9] + #Atele] ZA=wsr g4 wd A3} Tz

236724 236726 236728 236730 236732 236734 236736 236738 236740 236742 236744 236746 236748 236750 236752 236754 236756

Saaail

Ll

[¥ 3-3]19] A1(236698.90, 316145.49), A2(236698.94, 316145.50)2] Atz =
off e} 2.
O Radian 3 = atan2((316145.50-316145.49),(236698.94-236698.90)) = if B > 0
= atan(0.01 / 0.04)

= 0.2449786631 = 0.245

O Degree ZF = 0.2449786631 * 180 / =
= 14.0362434679265 = 14.04 (AFH AAtg] w-<9)

_21_
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b. Al A9 #3Z4=< A7 2 HM(HAD3P Model)

A%E UFIDE 7t =25 AAAHSH SRAA/A Ao A de 37t
=X AR AE AMeEke 2HoEA AY APowme Al e Was AbEsta,
e 12 AR AER(07 1807 BT, B2 FHe A%0e Re wye
2= O A Ao FRAEQAES£2°)7F 178°m vkl Al He] FAx=E=WNEDE 7]
Fo & 9= Z(N[-1], Ni+1]) == zke] Agle] 27} 2m Z3bolw, N[i-1]3} N[i] =
=3k ARl E+= N+ Nl =23k Azt Q1o b A ool 49
NAH oz Mgtk

HAD3P Model
| i e e sl g

a_angle= atan((N[i-11.y — N[il.y)/(N[i-1].x — N[il.x)) * 180 / 3.14
a_dist : N[i-112 N[i] AtO]2] AH2|(1m 0|2t H|2])

b_angle= atan((N[i+1]y — N[il.y)/(N[i+1].x — N[i].x)) * 180 / 3.14
b_dist : N[i+1]2k N[i] A0]2] {2|(1m DI 2t F|<l)

result(i] = (b_angle — a_angle) < 0
= result[i] * -1

result[i] = result[i] < 90
= 180 - result[i]

result_dist = b_dist — a_dist < 0
= result_dist * -1

(result[i] < 178 and result_dist > 2) and
(a_dist >= A003_Avg or b_dist >= A003_Avg)

YES

N[i] &8

[27 3-10]1 Al o] sh374= Mg 2 A 555

[# 3-41 ZAe) A% Aoz Ad, BAE A A FY2ES} 17800 o],
=3k A ) A7k 2m Eapolm, wEgie] Aest QIwe] HT A o) st

7
o]t}
[3£ 3-4] Al "o 7= Agl A md F3] o A
UFID ANZe= | AT Fhe= b ZFax=E | Z=
A00310000000000000534 Al 0.04 A2 10.08 A3 178.45
‘| AE : 35m A2 10.08 A3 14.13 A4 179.19
- 922 -
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A3 14.13 A4 1.27 A5 164.89

A4 1.27 A5 051 A6 165.85

A5 051 A6 0.4 A7 155.02

A6 0.4 A7 1.84 A8 148.64

Bl 748 B2 865 B3 179.72

B2 8.65 B3 1361 B4 17873

A00310000000000000129 B3 13.61 B4 2.66 B5 171.69

BT AE  44m B4 2.66 B5 0.65 B6 141.41

B5 0.65 B6 0.47 B7 166.80

B6 0.47 B7 1.79 B3 153.34

[3 3-4lol A A =49 A& 23] A4, B4 ==0] gk YESAE 74T
dats (29 31103 o] aefze] Fdsirth

316158

316156

216154

316152

316150

316148

316146

316144

316142

316140

6696 236698 236700 236702 236704 236706 236708 236710 236712 236714 236716 236718 236720 236722

236724 236726 236728 236730

236732 236734 236736 236738 236740 236742 236744 236746 236748 236750 236752

236754 236756

(29 3-11] Al Re] iz Al A A4 2d A3 ag=

c. Al Ao #8374 x= W3 HA(CHA3SP Model)

THE=ENIDE

Nlilel A2 7F

[e)

i}ﬂg%:ﬂ")ﬂ 178°U]”J°1U%, Al A
(N[i-1], N[i+1]) == NI[i-1]1% N[l A9 =+ Nh+1]3

REY

_23_
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gl olgd wl, @ v Al He wt Ztwrt 178%01 0w, FAEN+DE VEL
2 9= Z(N[], N[i+2]) == N[l N[i+1] 712 == N[i+2]¢9 N[i+1]2] 77}t 9=
of Bt A oY W @ A Ao FHEAETL 178 e, vE Al Ho] Ak

178°m kel A S Ve r A48k

CHA3P Model

i=2 ;1 <= node_size - 1; i++

a_angle= atan((N[i-Tly - Nfily)/(Nli-1}x - N[ilx)) * 180 /314~ esultlil = (b_angle ~a angle) < 0

gl g e ok ® = result[i] * -1
a_dist : N[i-1]2t N[i] At0|] 7{2[(1m D|2t H 2) result] = result] < 90
b_angle= atan((N[i+1}y — N[iLy)/(N[i+1]x - N[i]x)) * 180 / 3.14 =180~ Fesiit]

ist : Nii+ 113 Niil AFol] 7 0|ot & ,
b_dist : Nfi+112% N Atol<) A2|(1m 0|2 H2) result[i+1] = (c_angle — b_angle) < 0
) ‘ . . . . = result]i+1] * -1
c_angle= atan((N[i+2].y - N[i+1].y)/(N[i+2].x - N[i+1].x)) * 180 / 3.14 . resu i
c_dist : N[i+2]2+ N[i+1] AFO12] 742](1m O]t F|2]) s i ot G ks
= 180 - resulti+1]

VES result[i] < 178 and
— ((a_dist >=A003_Avg and b_dist < A003_Avg) or
(a_dist < A003_Avg and b_dist >= A003_Avg))

|

result[i+1] >= 178 and
((b_dist >=A003_Avg and c_dist < A003_Avg) or
(b_dist < A003_Avg and c_dist >= A003_Avg))

YES

(result[i] >= 178 and result[i+1] < 178)

YES

— Njil £ Ni+1] £ N

[¥ 3-5]= A Ao FH7Te Haes AAsEs 7|He Aes 2o Axd Ay
=
=

AdE D Al AY FHZE7) 178°0 gkoln | A A 9

49 FAREE N|FOR FF B =
szre] Aelsk 9wl Hit Ael o4 wl, B4 = @ A Aol #HLwo} 17° o)

oW, the Al Ao 7 mb 178 vkel Aelth
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[3 3-5] Al o #3245 Ws A wdl F3 44

UFID ANZxe=s | AF | 20==E | AF | F8x=E | &

Al 0.04 A2 [ 1008 | A3 | 17845

A2 [ 1008] A3 [1413] A4 |179.19

A00310000000000000534 | A3 | 14.13 | A4 1.27 A5 | 16489
871 : 35m A4 127 A5 0.51 A6 165.85
A5 0.51 A6 0.4 AT | 15502

A6 0.4 A7 1.84 A8 | 14364

Bl 7.48 B2 8.65 B3 179.72

B2 8.65 B3 | 1361 | B4 |17873

A00310000000000000129 | B3 | 1361 ] B4 2.66 B5 | 17169
s1E - 44m B4 2.66 B5 0.65 B6 141.41
B5 0.65 B6 0.47 B7 166.80

B6 0.47 B7 1.79 B8 153.34

[3 3-5]oA HAE FAe Algd A3l A4, B4 == gt YEHAE

A3s [29 3-13]3 2ol 27

[kl

of EAstATt

A

s

316158

316156

216154

316152

316150

316148

316146

316144

316142

316140

6606 236698 236700 236702 236704 236706 236708 236710 236712 236714 236716 236718 236720 236722 236724 236726 236728 236730 236732 236734 236736 236738 236740 236742 236744 236746 236748 236750 236752

236754 236756

[719 3-13] Al Aol 382 = st fdA wd A T
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AMZE =z AAste] =7t gls Al dist

[e)
=
of TEAd=ol AAE HAE AAst=dH FEF 5 Utk 2. =2 JAHY AFFH
é%

3-14]¢F 2ol A= A(236,722.53, 316,150.93), B(236,733.79, 316,1535) = =%} T &
FAA C(236,726.15, 316,156.48), D(236,72825, 316,149.24) ==9] wAH Pxy(x,y)E
2 SR gY@

(A.x * B.y) — (A.y * B.=x)

74,840, 656,383.355 — 74,843,607,870.9247
—-2,951,482.5637

(C.x * D.y) — (C.y * D.x)
74,840,792,410.626 — 74,843,170,236.56
-2,377,825.934

|
[
Kok
wn
[
o ow
I

-24

((a * d) — (¢ * b)) / ((c * £) — (e * d))
236,727.44

(a2 * £) — (e * b)) / ({c * £) — (e * 4d))
316,152.05

Dxy (236,727 .44, 316,152.05)

[+N
T (| 1 T
o]
"
|
o
"

[ T (RS 9

P_Vy
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EIEE

KSR
T

ot} [1¥ 3-15]

P2xy &

7]
-

fei3
=

A7

=
=

g7k & CA8dA 7Fdx= CAxl, CB8A 7Mw== CBxl
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=
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x
w

V2.x = W2.x = (S.x -

w

V2.y = W2.y = (S.y -

oF
R0

b

Kr

b vexel) > Rddt
(Vd - Rd) / 2

=

Vd(V1
a

a2
HViy-a, V2.y + a

]
-y

00

=]
=]

a

A IE
TS

1.

Viy > V2

o
o

3
i

[e]]
=

0

=]
=]

A X
—

2.

Vi.x > V2.x

Vix — a, V2.x + a

GRS R

- =
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T
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FAEdE (1) R BE #HE A == AdE AR oH] jH ey, (2) AFHA
ol e Ad BIHS A&ste] AdE AA7|Edd gte 78E g )
A A =Tt 2 AR AR TRl A & A A4 AFAE

o

[ 3-6] A& HIPHES S5 XA A3 oA 1

A% =& AAE X M ==
F= | X FHE | Y IR = XFEE | Y H=E
CD3 | 236798.13 | 316170.75 | 455 | 691 | Vir3CD3 | 236823.79 | 316178.79
CD2 | 236801.87 | 316171.79 | 833 | 371 | vir3CD2 | 23682379 | 316178.3
CE6 | 23680651 | 31617314 | 13.26 | 236 | VirCE2 | 236823.79 | 316178.23
CE5 | 236829.44 | 316179.16 | 36.96 | 0.84 Vir3 236823.79 | 316177.61

AHH w=

236793.79 | 316169.39

[ 3-619) 292 [1% 3-17] 2e=Zo] EAF A3, A2 wss HY wihge
48 71% wmue Ael7h o] 51 (30m) meh W% wjgo] HolAu, 7t we

o MEA A 2HF AL FAF £ 9
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[ 3-7]1& N&A wtofA ofgZo 2 30m "ozl YXE HAAHs7] 9ste] I9& =
= CJ2, CJ3, CJ4, CJ5, CJ6, CJ7TE 7150 A3 HIFHS Agst Aoy, [
3-18] A =2 F skt
[3 3-7] A8 BRIHE 3 XA A} o A2
A= == ALE A M ==
}\]7_(]—;(1;]' = ﬂﬁl W& ]é%‘& d ]‘
Z= | X FE | Y X = X#FE | ¥ F=E
CJ2 236962.75 | 316210.89 1.76 20.13 | VirldCJ2 | 236980.74 | 316182.38
CJ3 236963.19 | 316210.00 2.75 12.61 | Virl4C]J3 236979.2 316182.38
CJ4 236965.38 | 316202.91 10.12 2.36 Virl4CJ4 | 236973.12 | 316182.38
236961.81 | 316212.38
CJ5 236983.22 316147.79 68.05 0.46 Virl4CJ5 | 236971.75 | 316182.38
CJ6 236984.88 | 316143.01 73.11 0.43 Virl4CJ6 | 236971.79 | 316182.38
CJ7 236991.35 | 316124.19 94.86 0.34 Virl4CJ7 | 236971.86 | 316182.38

Collection @ chosun
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S~
o

[3 3-8] &A1 AALA == oA

r=3= X HE | Y FEE B 1 =3 X FHE | Y AR
St(A1=h) | 236700.89 | 31614593 Virl2 236935.31 | 31620850
Virl 23672429 | 316150.75 | =249 A& A Virl3 236957.87 | 316214.39
Vir2 236733.79 | 31615350 | =249 A& A Virld 236961.81 | 316212.38
Vir3 236763.79 | 316161.45 Virl5 236971.86 | 316182.38
Vird 236793.79 | 316169.39 Virl6 236981.71 | 316152.38
Vir5 236830.16 | 31617894 | =249 A& A Virl7 236991.77 | 316122.38

]
Vir6 23683955 | 316182.28 | =4l A& H Virl8 236993.18 | 316117.86 | =
Vir7 236861.11 | 3161838.41 | =41 A= A Virl9 236996.59 | 316107.40 | =
Vir8 236869.86 | 316190.39 | =A< A& H Vir20 237006.64 | 316077.40
Vir9 236896.90 | 316197.73 | =A< A # H Vir2l 237015.31 | 316047.40
Virl0 236904.27 | 316199.91 | Al A= A Vir22 237026.05 | 316017.40
Virll 236928.19 | 31620656 | =41 Az A Ep(£+%) 237031.80 | 315999.69
ot T
Oy a3
s =

[ 3-19] FFAIEE A A 2P oA
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=
>,
el
ih)
—‘T‘—l'
Nk
oL
ofr
2

2 Ao A= GIS Al=glol A XA % 209 1/1000 52 Z=HoA Axe] EF2 3
FAe AAde Agete 4E% 43S F9 4%E AU Aw HEs 2%
v 25 A WA A A dredagen, ==k A7t Im WY wie Al QA
2 Stk £ KA T AEE oA WE 2% 44 o, wri
A= e AAE=E FdAgE AHEete] W& sk

[ 4-1] A48 374
T4 W&
Sever HP9000
H/W . Intel(R) Xeon(R) Gold 5220S CPU
Client
2/1GHZ
Sever HP_UX
Client Windows 10
S/W - : - -
GIS Engine SmallWorld SWAF 4.1
Program Language Magik Language
4712 7
QI (R E) A3 ke 20,234
DB AAe + 3,450
A7 A 1,728,813
=2 FA4 A002 R
M A48 F 19,104
A 2438 2 2%
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JE AEES UFoE FHAE} FAHNE BTALE A% AN @FATY 2R A
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Aukek(preorder) =24 AAMES P o, T
F(postorder) =24 A S Z47he] o] A

(% 421 2% 04 Axe] AAE AE oA

UFID : A00310000000000000534 UFID : A00310000000000000129
(AAAF :2827Tm / BHEAZ : 3.5m) | (AAAF : 35.31lm / BHFAE : 4.4m)
HAxed X &% Y % HAxed X &% Y %
Al 236698.9 316145.49 B1 236762.57 316160.98
A2 236698.94 3161455 B2 236755.36 316159
A3 236708.78 316147.68 B3 236747.01 316156.75
A4 236722.53 316150.93 B4 236733.79 316153.5
A5 236723.8 316150.89 B5 236731.33 316152.5
A6 236724.29 316150.75 B6 236731.01 316151.93
A7 236724.59 316150.49 B7 236730.88 316151.48
AR 236725.15 31614K.74 BR 236731.21 316149.72
1% AAbole) ZEws 2
T A Aol ZrmwistE HAste WHoeR FAY AFRH A4 e O AbE
H Aggre] Wyt () ()R WA, == 7 At JQE9]
Hyt A oY W e @ A= gho] £2°0]/de] Wyl HAEHY == I A
27F A= Hat AL ol wE A AR AASA T
As Ay Ak AEoA FAY AZRH A VS Ade bEE AR Wstr
T () dA 57 (EFH)E 1 Ao, A% Hit A 35m o o d, B4= 4
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-1.80 1.27 178.20 1.27
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-40.91 0.4 167.51 10.08
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-72.26 1.84 -165.96 0.04
A8 Al
Bl B8
AA00310000000000000129 1536 748 10062 L7
Bt AL 44m B2 B7
15.08 8.65 73.89 0.47
B3 B6
13.81 13.61 60.69 0.65
B4 B5
22.12 2.66 22.12 2.66
B5 B4
60.69 0.65 13.81 13.61
B6 B3
73.89 047 15.08 8.65
B7 B2
100.62 1.79 15.36 7.48
B8 Bl

[3£ 4-3]¢] UFID A00310000000000000534°] 7 "%k} owbake] Ak

=
A 243 [29 4-1A " dode AE0 7lEo] He ==rF WA Ho ikEd
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X
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x A(X1, yT) X X
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(19 4-1] 5+ #He] 7= ALt
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[F 4-2]9] Q1= ==9 ZAY%E HEEZ 1/1,000 2o agzo] Fdaien F 4
Atole] ZtEwsl HA wdo]l HEF:A3E AEE Preorder ¢ A4 - B4, Postorder : A4
S Y E Aol HEYAZE 7AW [19 4-2]19F Zo] SHE+=
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316144
316142
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36606 236698 236700 236702 236704 236706 236708 236710 236712 236714 236716 236718 236720 236722 236724 236726 236728 236730 236732 236734 236736 236738 236740 236782 236744 236746 236748 236750 236752 236754 236756
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H} Sk Al=
) AT e
AF== | AY | == | AY | FEXE | 4=

Al 0.04 A2 10.08 A3 178.45
A2 10.08 A3 14.13 A4 179.19
'A00310000000000000534 A3 14.13 A4 1.27 Ab 164.89
-G 35m A4 1.27 A5 051 A6 165.85
A5 051 A6 0.4 A7 155.02
A6 0.4 A7 1.84 A8 148.64
Bl 7.48 B2 8.65 B3 179.72
B2 8.65 B3 13.61 B4 178.73
AQ0310000000000000129 B3 13.61 B4 2.66 B5 171.69
-FdAE : 44m B4 2.66 B5 0.65 B6 141.41
B5 0.65 B6 0.47 B7 166.80
B6 0.47 B7 1.79 B3 153.34

A AEeME 9 AR A 7o ® [ 4519 A4, B4= Al A
TR 178 kol w] Zp =gk Ao A7} 2m Zvpelw], Zp7e] wEAe
7187k = Fat 78] 356m ¢ 44m o]golmE /o] Azt o s AbEFH AT

[3 4-5] Al Aol FHd7=e} ==3re] Ag A A4 2l
A HSA 73 oA
g S
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ANFxe=E | AY | FX==E | AY | FEEE | 4=
A8 1.84 A7 0.4 A6 148.64
A7 0.4 A6 0.51 A5 155.02
AA00310000000000000534 A6 0.51 A5 1.27 A4 165.85
‘g7 35m A5 1.27 A4 14.13 A3 164.89
A4 14.13 A3 10.08 A2 179.19
A3 10.08 A2 0.04 Al 178.45
B3 1.79 B7 0.47 B6 153.34
B7 0.47 B6 0.65 B5 166.80

AA00310000000000000129 B6 0.65 B5 2.66 B4 141.41
A 44m B5 2.66 B4 13.61 B3 171.69
B4 13.61 B3 8.65 B2 178.73
B3 8.65 B2 7.48 Bl 179.72
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X 4-6] A Ao mzEo] W AN nd (Hrsr A=A =37 oA
_1_\_46‘]1:1 T gl j=Se | = 00 ¢ mo=& TH

A e
UFID
AZe= | Af | SH== | AF | F8x= | 4=
Al 0.04 A2 10.08 A3 178.45
A2 10.08 A3 14.13 A4 179.19
A3 14.13 A4 1.27 A5 164.89
ADUSI0000000000000554 34— 115735551 | A6 | 165
A5 0.51 A6 0.4 A7 155.02
A6 0.4 A7 1.84 A8 148.64
Bl 7.48 B2 8.65 B3 179.72
B2 8.65 B3 13.61 B4 178.73
A00310000000000000129 B3 13.61 B4 2.66 B5 171.69
HdAE : 44m B4 2.66 B5 0.65 B6 141.41
B5 0.65 B6 0.47 B7 166.80
B6 0.47 B7 1.79 B3 153.34
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Fat71e] 35m o]doln, B4 44m o] FolBm /o) Ao s
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[3F 4-7] Al Aol sz e] wsl f44 wdl 9ud Hads 4 oA

8l Al
UFID = J’ J: \_]_'E
ANZFe= | A | == | AY | FTEXE | &

A8 1.84 A7 0.4 A6 148.64
A7 0.4 A6 0.51 A5 155.02
A00310000000000000534 A6 0.51 AS 1.27 A4 165.85
g7 35m Ab 1.27 A4 14.13 A3 164.89
A4 14.13 A3 10.08 A2 179.19
A3 10.08 A2 0.04 Al 178.45
B3 1.79 B7 0.47 B6 153.34
B7 0.47 B6 0.65 B5 166.80
AA00310000000000000129 B6 0.65 B5 2.66 B4 141.41
FAE - 44m B5 2.66 B4 13.61 B3 171.69
B4 13.61 B3 8.65 B2 178.73
B3 3.65 B2 7.48 Bl 179.72
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