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XU LY POI TUQONG THUA PAT CO CANH
LA PUONG CONG

ThS. DINH HAI NAM, ThS. PHAM THE HUYNH, TS.TRAN THUY DUONG
Trwong Pai hoc M6 - Dja chéat

Tom tat:

Boi twong dudng cong la mét doi twong moi duoc dua vao quan ly ranh gioi thira dét.
Khi dwa doi tirong péy vao quan ly phat sinh nhiéu van dé can giai quyét trong cbng tac
th,énh l1ap ban do so dija ,ch/'nh. Bai bao nay dua ra giai phép xd" ly (nét S0 van dé lién quan
dén viéc quan ly thiea dat co caljh /e‘:, dw,o"ng cong. Day la tién dé dé xéy,du’ng chuong trinh
doé hoa doc lap khi quan tdm dén yéu to duong cong trén canh thira dat.

1. M& dau

Theo cac quy dinh ky thuat treoc day vé cong tac thanh 18p ban do dia chinh, so do
thira dat dwoc thé hién bang cac doan thang, cac doan cong déu dugc lay gan dung la
cac doan thang. V&i cach lay gan dung nay so db thira dat sé co qua nhieu dinh thira trén
ché doan cong lam cho khé thé hién chinh xac kich thuwéc cac canh. Bén nay theo thong
tw 23/2014/TT-BTNMT “Quy dinh vé Giay chirng nhan quyén sty dung dat, quyén s¢ hiru
nha ¢ va tai san khac gan lién voi dat” [4] cho phép thé hién so do thtra dat c6 canh 1a
dwdng cong, chinh vi vay van dé nghién ctru xtr ly thira dat coé canh la dwdng cong hét
strc can thiét.

2. Giai quyét van dé

2.1. Gidi phap xu ly thira dat cé canh la dwong cong

Boi twong duong cong 1a mét doi twong rét phirc tap voi nhiéu hinh dang khac nhau,
chinh vi vay, giai phap x& ly thira dat c6 canh la dwong cong la bién dudng cong thanh
cac dbi twong don gian hon nhwng van ddm bao yéu té cong cua no. Giai phap duoc duwa
ra nhw sau:’du’c‘g’ng cong dwoc phan tach th,énh‘m(f)t hoac nh[éu cung tron noi ti(’“ap nhau
tiém can nhat déi véi dwdng cong. Do do, van dé trong tdm can nghién ctru la ddi twong
cung tron.

2.2. Béi twong cung tron

2.2.1. Céc yéu té co bén cta cung tron

Mbt cung tron ndi hai diém P, va P, v&i quy wéc thdng nhét di theo ngwoc chiéu kim
dong hé tw P, dén P, (hinh 1). (Xem hinh 1)

- Piém tam cung tron: Pg (X.,Y,)

- Ban kinh: R

- Biém dau: P4 (X4,Y4)

- Biém cubi: P, (X,,Y,)

- Goc bat dau: A la géc nghiéng cia doan thdng néi tam va diém dau
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PC (XC‘YC)

Hinh 1: Céc yéu t6 co ban cta cung tron

- Géc két thuc: A, 1a géc nghiéng ctia doan thang néi tam va 8iém cubi
- Goc chén cung: F = A, - A,

- Chiéu dai day cung: L

- Géc nghiéng clia hwéng tiép tuyén tai diém dau: T

Goc nghiéng duoc hiéu la goc hop bdi truc hoanh va doan thang voi chiéu dwong
nguwoc chiéu kim dong ho.

2.2.2. Quan ly cung tron

M6t cung tron co cac yéu to néu trén, tuy nhién dé dwng mét cung tron cé thé co nhiéu
C?Ch dwng khac nhau sao cho xac dinp duy nhét} mc}t‘cung’trén. (}éch qu:ém ly Ia xac dinh
t6 hop co ban c?c yéu t0: toa do c@a diém tam, diém dé’u, diém cudi. Cac to hgp khac duoc
tinh toan dwa vé t6 hgp co ban bang cac phép bién doi hinh hoc.

2.2.3. Bién déi té hop céc yéu té cung tron vé té hop co ban

(a) T6 hop ba diém khong thdng hang

Gia s cung tron di qua 3 diém P4(X,,Y4), P2(X5,Y5), P5(X3,Y3) khong thdng hang voi P,
la diém dau, P5 la diém cudi, P, la diém nam trén cung tron. Can xac dinh toa do tam (X,
Ye)

Theo [2] xac dinh toa dd (X, Y,) clia tdm dwdng tron ngoai tiép mot tam giac nhw sau:
(X2 VENY, = Va) 4 (X3 4 YANY, - Vo) + (X3 4 YENY; - V)

2(Y; Xz —X3) + Y2 X3 — X1 4 Y3 X3 —X32)) (1)

Apg =

(XF 4 YKy — Xo) 4 (X3 4 YENX, - X,) + (X3 4 YANX, - X)
2(Yy (X —X3) + Y2 (X3 —X1) + Y3 (X3 —X3))

Ye= (2)
(b). T6 hop diém dau, tdm, géc chan cung

Khi biét cac yéu té diém dau P,(X4, Y4), tdm P¢(X., Y,) va géc chan cung F. Can xac
diém cubi P,(X,, Y,).
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Taco R = (X, —X,) +(¥, - Y,)} (3)
A, = arctan((Y1-Y)/(X4-Xo) (4)
A=A+ D (5)

tinh dwoc X, = X, + R * Cos(A,) (6)

Y, =Y, +R * Sin(Ay) (7)

(c). T6 hop diém dau, tam, chiéu dai day cung

Khi biét cac yéu té diém dau P,(X,, Y,), tam Ps(X., Y.) va chiéu dai day cung L. Céan
xac diém cubi P,(X,, Yy).

Xac dinh dwoc R theo céng thire (3)

T d6 xac dinh dwoc géc chan cung F theo cong thirc:

F = arccos(1-L%(2R?)) (8)

Toa d6 diém P, dwoc xac dinh theo cac cong thire: (4), (5), (6), (7).

(d). T6 hop diém dau, diém cubi, géc chan cung

Khi biét cac yéu tb diém dau P4(X4, Y4), diém cudi Po(X,, Y,) va goc chan cung F. Can
xac dinh tam P (X, Yo).

Xac dinh chiéu dai day cung L theo céng thirc:

L= (X, =X +(,-¥,) (9)
L
Tw (8) suy raR = S cos@) (10)
Goi B la géc hop béi day cung va ban kinh (hinh 1).
Ta co: B= %‘b
Goi Az la goc nghiéng cua doan PP,
As = arctan((Y,-Y 1)/(Xo-X4) (11)
tinh dwoc X, =X; + R* Cos(B + Az) (12)
Y.=Y;+R*Sin(B +Ajy) (13)

(e). T6 hop diém dau, diém cudi, géc nghiéng ciia huéng tiép tuyén tai diém dau

Khi biét cac yéu t6 diém dau P,(X4, Y,), diém cudi P,(X,, Y,) va géc nghiéng ctia hwdng
tiép tuyén tai diém dau T. Can xac dinh tam P (X, Y,).

Goi B la géc hop b&i day cung va ban kinh.

Goi Az la goc nghiéng cua doan PP, dworc tinh theo cdng thic (11)
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Taco:B+Ag= 5+T
B= ET +T - A3
Goc chan cung @ = T -2*B
Ban kinh R tinh theo cdng thirc (9) va (10)
tinh dwoc X, = X4 + R*Cos(,g+T ) (14)
Yo=Y, +R*Sin(3+T) (15)
(f). T6 hop diém dau, diém cudi, ban kinh
Khi biét cac yéu t6 diém dau P,(X,, Y,), diém cudi P,(X,, Y,) va ban kinh R. Can xac
dinh tam Pc(X., Yo).
Xac dinh chiéu dai day cung L theo céng thirc (9)
Tw d6 xac dinh dwgc goc chan cung @ theo cong thire (8)
Té hop nay tré thanh té hop (d).
2.2.4. Cac cach dwng hinh cung tron

St dung t6 hop co ban (diém dau, diém cudi, tam) dé dwng hinh cac cung tron. Véi cac
phan tich & trén co thé dung hinh bang cac t6 hop (a), (b), (c), (d), (e), (f). Ngoai ra, co thé
dwng duoc cung tron ndi tiép doan thang hoac cung tron.

- Cung tron néi tiép doan thang: diém dau P, cla cung tron can dung l1a diém cubi cta
doan thang, huwong tiép tuyén tai diém dau T 1a géc nghiéng cia doan ndi diém cudi va
diém dau ctia doan thang. Khi dé chi can chi ra diém cudi cia cung tron va dwng hinh theo
t6 hop (e).

- Cung tron néi tiép cung tron: diém dau P, cla cung tron can dwng la diém cubi cla
cung tron tredc do, hudng tiép tuyén tai diém dau T 1a hudng tiép tuyén clia cung tron
trwdc d6. Khi dé chi can chi ra diém cudi clia cung tron va dung hinh theo té hop (e).

2.2.5. Xac dinh diém thuéc cung tron

Mbt cung tron C xac dinh béi diém dau P(X4, Y4), diém cudi Py(X,, Y,) va tam P(X,,
Y,).

Xac dinh diém P;(X,, Y;) ¢ thudc cung tron nay khéng?
Tinh ban kinh cung tron R theo céng thiec (3)
Tinh khoang céach d tir P; dén P theo cdng thirc:

d= (X, - X)) +(¥,-Y.)’

) i (16)
+ Néu d<R thi P; nam phia trong duwdng tron chtra cung tron C

+ Néu d>R thi P, ndm phia ngoai dwéng tron chiva cung tron C
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+ Néu d=R thi P, nam trén dwdng tron chiva cung tron C
Tinh géc nghiéng A, theo céng thire (4).
Tinh géc nghiéng A, theo cdng thirc:
A, = arctan((Ys - Y )/(X5 - Xo)) (17)
Tinh géc nghiéng A, theo cong thirc:
A; = arctan((Y; - Y)/(X - X.)) (18)
Dé dam bao A, lubn I&n hon A, thi khi A, nhé hon A, ta cong thém mét lwgng 2%
vao A,.
- Néu A, <A <A, thi P; thudc cung tron C
- Néu khoéng thi P, khéng thudc cung tron C
2.2.6. Xac dinh hinh chi¥ nhat nhé nhét chira cung tron

Viéc xac dinh dwoc hinh chi¥ nhat bao quanh mét cung tron gitp ta giadi quyét mot sbé
bai toan trong biéu dién d6 hoa may tinh nhw thu toan bd ban vé vira clra sé hién thj, thé
hién so d6 thira d4t co cung tron trén mot khd gidy. D& xac dinh mét hinh chir nhat nhd
nhat chira mét dbi twong da giac thi rat don gian vi cac canh ctia da giac gém toa dd diém
dau va diém cudi. Hinh chir nhat can xac dinh bi hai diém c6 toa dd (Xmax Ymax) V& Kimins

Y min) 18 hoanh dé va tung do I6n nhét clia cac diém dau, diém cubi cac doan thang.
Phwong phap xac dinh toa dé hinh chir nhat nho nhat H chva cung tron nhw sau:

'

L QZ(Xc aYc + R)
I_)Z(x2 Yz) PI(X]SYI)
Q3(Xc B R,Y,; """""" I(Xc + ReYC}
P3(X3,Y3)
O Py(X4,Y4)
0 Q-I(XCsYc iz R) X’

Hinh 2: Céc diém déc biét cua duong tron
M6t cung tron dwoc xac dinh bdi diém dau P4(X4,Y4), diém cubi P,(X,,Y,) va tam
Pc(Xe Ye)-
* Xac dinh R theo cong thirc (3).

* X&c dinh toa d6 cac diém mét phan tw dwéng tron Qq, Q,, Qs, Q4 nhw hinh 2.
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* Kiém tra gitva diém dau va diém cudi cla cung tron cé chira cac diém Q,, Q,, Qg, Q4
nao khong theo muc (2.2.5). T d8, xac dinh dwoc cac diém Q4, Q,, Q3, Q4 c6 thudc cung
tron ndi P, va P, khong.

- Néu khong chira diém mot phan tw nao thi hinh chir nhat H (X140 Yimax) Va8 Kinins Ymin)
xac dinh nhw sau:

xmax = max(X1,X2); Ymax = maX(Y1’Y2)
Xmin = min(X1,X2); Ymin = min(Y1’Y2)

(v&i ham max() 1a ham xac dinh gia tri I&n nhat, ham min() 1a ham tim gia tri nhd nhét)

- Néu chra cac diém mot phan tw nao thi dwa cac diém dé vao dé so sanh véi P, va P,
tim (xmax’ Ymax) va (xmim Ymin)-

2.2.7. Kiém tra giao ctua doan thang va cung tron

Mubn kiém tra giao ctia doan thang ndi 2 diém P(X.,,Y,) va P,(X,,Y,) v&i cung tron
trwdc hét ta kiém tra giao cla doan thdng véi dwdng tron O chira cung tron C tam
PC(XC’YC)'

Xac dinh P, va P, xem ndm trong hay ndm ngoai dwéng tron O (phan tich trong muc
2.2.5).

Xac dinh khoang céach tir tam cta O dén doan thdng PP, theo cong thirc:

B ¥, =Y, s (X, —X,)) + (X,,, — X)) s (¥ =¥,
= . = - 19
V¥, - ¥, P + (X, — X, (19)

m

Xac dinh R theo (3)

+ Néu D > R thi doan thang P,P,, khong cét dwong tron O;

+ Néu D = R thi doan thang P, P, tiép xtc v&i dwdng tron O;

+ Néu D < R thi xét tiép cac trudng hop:

- Néu P,,, P, clng nam trong dwéng tron O thi doan thang P, P, khong cét dwéng tron
O;

- Néu P,,, P, mot diém nam trong dwong tron, mot diém nam ngoai dwdng tron O thi
doan thang P,,P,, cat dwéng tron O;

- Néu P,,, P,, cung nam ngoai dwérng tron O thi can so sanh khoang cach D, gitra P,
va P, v&i khodng céach D, tiv P, t&i tiép diém ké tir P, dén O. Néu D,,,< D, thi doan théng
PP, khéng cét dwong tron O; Néu D, = D, thi doan thang P,,P,, cat dwéng tron O;

Nhuw vay, xac dinh dwoc doan thing PP, co cat dwong tron O hay khéng.

Néu PP, khdng cét dwéng tron O thi tat nhién PP, cling khéng cat cung tron C;
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Néu PP, cit dwdng tron O thi cAn xac dinh giao diém PP, v&i O. Néu it nhat mét giao
diém nay thudc C (muc 2.2.5) thi doan thdng PP, cat C, néu khéng cé giao diém nao
thudc C thi doan thang P,,,P,, khong cét C.

2.2.8. X4c dinh diém ndm trong thira dat cé chira cung tron

Diém P can xac dinh co toa dd (Xp,Yp)

Goi diém P, ., c0 toa dd (X ,.*+1000,Yp) V&I X, o 18 hoanh d6 I&n nhét cda hinh chiv
nhat bao tat c& cac thira dat. Xac dinh sb lwong cac giao diém n cla doan thang PP, .,

v&i cac canh thira dat. Véi cac canh thira dat la cung tron thi ap dung phan tich & muc
2.2.7 dé xac dinh giao.

- Néu n 1a s6 18 thi diém xét sé nam trong thira dét;

- Con néu n |4 sb chan thi diém xét ndm ngoai thira dét.

2.2.9. Tinh dién tich thira dét c6 chira cung tron

a). Tinh dién tich hinh thang khi cé cung tron.

Hinh thang 1-d-2-2’-1’ chi¥a cung tron d di qua diém 2 va diém 1. Cung tron nay cé tam
la Pg, diém dau la diém 2, diém cuébi 1a diém 1.

Dé tinh dién tich hinh thang nay can xac dinh dién tich hinh vién phan 1-d-2 danh dau
trén hinh 3.
XA

Vi v, ¥
Hinh 3: Hinh thang chtra cung tron
Tinh ban kinh cung tron R theo cdng thire (3); goc chan cung ¢ theo cong thire (9), (8).

Sig-22.1 = S10040+ S (20)

Si22.1= (X1 + X2)(Y2 - Y1) (21)
Dién tich hinh vién phan S, 4, dwoc tinh bang dién tich hinh quat 1-d-2-P¢ trir di dién
tich tam giac 1-2-P¢ va bang %Rz(d)- sin®) [3] |
- Néu huéng tinh dién tich nguoc chiéu véi chidu cia cung tron thi S= 5 R¥(®-sin®)
- Néu hwéng tinh dién tich cling chiéu véi chidu cla cung tron thi S= -%Rl(d)- sin®)

b). Tinh dién tich thira dat cé canh 1a cung tron
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Trén hinh 4 1a mot vi du mot thira dat co chira cung tron & canh 1-2; hwéng tinh dién
tich theo chiéu 1-d-2-3-4-1 cling chiéu kim déng hé.

0 -

Hinh 4: Thira dat chira cung tron
Dién tich thira dat dwoc tinh nhw sau:

Sid2:34 = Sig22.4 + Soz3p + Szusz + Sy

Céc dai lwong S;.3.3.2, S3.4.4-35 Sa.1.1-4 tinh dién tich theo cong thirc (217); con Sy_g.p.5-1:
tinh theo coéng thire (20) voi S= ERI{fD- sin®)

3. Két luan

Qua cac phan tich trong bai bao cho thay, déi twong dwéng cong khi dwa vao quan ly ranh
gip’i tr)l]’a dat hét strc phL’Pc tap. Tuy nhién, v&i cac giai phé‘p, phwong phap tinh va xac dinh cac
yéu to da trinh bay la tién de dé xay dung chwong trinh d6 hoa doc 1ap cla Viét Nam khi quan
tam dén yéu t6 dwong cong trén canh thira dat véi cac chire nang nhw dwng hinh, hién thi ban
V&, tinh dién tich, chon vung...O
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Summary

Parcel object processing with curve edges

MSec. Dinh Hai Nam, MSc. Pham The Huynh, Dr. Tran Thuy Duong

Hanoi University of Mining and Geology

Curve is new object used for presenting parcel boundary edge. When use this object, there
are a lot of problems need to be solved in cadastral mapping. This paper presents a solution to
solve some problems concerning with curve edges of parcel. This is a basic to build a graphic
application when using the curve for presenting the edges of parcel.O
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