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Can cur Ludt Gido duc dai hoc ngay 18/6/2012 va Ludt swa doi bo sung mot so
diéu cuia Ludt Gido duc dai hoc ngay 19/11/2018,

Can cir Nghi dinh s6 99/2019/ND-CP ngay 30/12/2019 vé viéc quy dmh chi tiét
va huomg dan thi hanh mét sé diéu cua Ludt siea doi, bo sung mét so dieu cua Ludt

(riao duc dai hoc;

Can cir Théng tu lién tich so 07/2009/TTLT-BGDDT -BNV ngay 15/4/2009 cua
Bo Giao duc va Dao tao va Bo Noi vu huong dan thuce hién quyén tw chii, tw chiu trach
nhiém vé thuc hién nhiém vu, té chite bo may, bién ché doi vai don vi su nghiép cong
lap gido duc va dao tao,

Can cie Quyét dinh s6 1171/0D-MPC ngay 12/11/2020 cua Hiéu truong
Truong Pai hoc M6 - Dia chdt vé viéc ban hanh quy dinh vé quan Iy hoat dong KHCN
cua Truwong Pai hoc M6 - Pia chat;

Can cit Nghi quyét 05/NO-HPT ngay 19/01/2021 cia Hoi dong Truong Truong
Pai hoc Mo - Pia chat ban hanh Quy ché vé Té chire va Hoat dong ciia Truong Pai
hoc M6 - Pia chat,

Theo dé nghi ciia Trucng phong Khoa hoc Céng nghé.

QUYET PINH:

Piéu 1. T6 chirc hoi thao chuyén dé "Dia Tin hoc trong Quan Iy dat dai”’ctia nhoém
nghién ciru "Quan ly dat dai va Cong nghé dia chinh phuc vu phét trién bén vitng (MTS)"
vao ngay 04/12/2023.

Piéu 2. Cr cac cén bo (cé tén trong danh sach kém theo) tham gia Ban T6 chirc héi
thao néu trén. Ban T chirc ¢6 nhiém vu chuan bi nd1 dung, chuong trinh, t6 chirc ho1 thao
dap tmg yéu cau theo quy dinh Quan ly khoa hoc Cong nghé hién hanh va bao céo két qua
cho Truong.

Piéu 3. Kinh phi hd trg cho viéc t chirc hdi thao dugce chi theo Quy ché chi tiéu noi

b6 ctia Truomg Pai hoc M6 - Dia chat.

Piéu 4. Cac 6ng (ba) Truong phong Khoa hoc Cong ngh¢, Trudng phong Ké hoach
- Tai chinh, Cht nhiém dé tai va cén bd c6 tén tai diéu 2 chiu trach nhiém thi hanh quyét

dinh nay./.
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, : B mon Pia chinh ;
5 | TS Pirh Hai Nam Tk et Uy vién- Thur ky

Trudng Pai hoc Mo - Pia chat
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HINH HQC PUONG TRON

Tran Thiuy Dwong, Nhém nghién cieu MTS (Land Management and Cadastral Technology
for Sustainable Development), Trudong Pai hoc Mé - Dja chat

E-mail: tranthuyduong@humg.edu.vn

Tom tit: Trong mdi trudng d6 hoa, dudng tron 1a mot dbi twong dd hoa co so. Khi tao cac 1énh
vé& duong tron cé 1& phan phic tap nhat 1a hai truong hop vé duong tron tiép xdc véi 3 ddi twong
dd hoa khac va vé duong tron tiép xdc vai 2 déi twong va biét trude ban kinh. Noi dung nghién
ctu tac gia thuc hién mo ta co s¢ dyung hinh dé giai quyét cac bai toan trén, gop phan bo sung day

du céc chie nang cua céng cu vé duong tron.
Tir khoa: Hinh hoc dudng tron, V& dudng tron tiép xic, Cong cu v& dudng tron

1. MO PAU

Trong mdi trudong dd hoa, dudng tron 13 mot dbi tuong d6 hoa co sd. Khi tao céc 1énh vé duong
tron ¢ I& phan phuc tap nhat 13 hai truong hop vé dudng tron tiép xdc véi 3 doi tuong dd hoa khac
va vé dudng tron tiép xic voi 2 d6i tueong va biét trudc ban kinh. Noi dung nghién ciru tim ra cach

dé giai quyét cac bai toan trén, gép phan bd sung day du cac chirc nang ctia cdng cu vé duong tron.

2. KET QUA NGHIEN CcUU

2.1 V& duong tron tiép xac TanTanTan
Khi hai duong tron tiép x(c véi nhau c6 3 trudng hop

2.1.1. Tiép xtc ngoai

Ve —x)2+@ -y =r+n

Huéng tir 1 dén diém diém tiép xdc (x.,yr) tring hudng 1-0 (1 ndm ngoai 0)
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2.1.2. Tiép xtc trong

+ Khi 1 nam trong 0: sgn(r1)=-1

Ve —x)2+@ -y)i=r—-n

Huéng tir 1 dén diém diém tiép xdc (x.,yr) nguoc hudng 1-0 (1 nam trong 0)

+Khi 0 nam trong 1: sgn(r)=-1

Ve —x)2+@ —y)?=-r+n

Hudng tir 1 dén diém diém tiép xdc (XyY:) trang hudng 1-0 (1 nam ngoai 0)

(x —x)?+(y —y1)? = (r —n)?

Nhu vay, méi quan hé tong quan giita hai duong tron tiép xtc nhau sg Ia:

Vo —x)2+@-y)?=rtn
Hay:

V& —x1)2+(y — y1)? =1+ sgn(r)n



2.1.3 Tiép xdc véi 3 duong tron

Khi thuc hién v& mot dudng tron (duoc danh sb hiéu 1a 0) tiép xic voi 3 dudng tron khac nhau (dugc
danh sb hiéu 1a 1, 2, 3) c6 rat nhiéu truong hop can xét téi:

a. Vi tri cac diém kich chuot
b. M&i quan hé giira 3 dwong tron véi nhau
c. Tiép xtc trong hay tiép xdc ngoai

Céc budc can thiét dé xay dung thu tuc v& mot duong tron tiép xdc véi 3 duong tron khac nhau cé thé
dugc mo ta nhu sau:

- Xéc dinh tat ca cac duong tron 0 c6 thé tiép xtc véi 3 duong tron 1, 2, 3 va cac vi tri tiép xtc

- Tinh khoang cach gdc A vi tri tiép xdc so véi khoang cach vi tri kich chudt va tim ra dwong tron 0 ¢6
khoang cach nho nhat Amin:

- V& duong tron 0 c6 Amin

M&i quan hé hinh hoc téng quét cua hinh tron 0 tiép xtc véi cac dudng tron 1, 2, 3 s& la:

r= \/(x —x)2+ @y —y)i—r = \/(x — X))+ (Y —y)2P -1 = \/(x —x3)2+(y —y3)? — 13



(= x)*+ = y)? =7+ sgntrom

. \/(x —x2)%+(y — yz)2 =1+ sgn(ry)ry

=2 =yt =7+ sgnirayrs

(x = %)+ —y1)? = (r + sgn(r)r)?
(x — x)*4+(y —¥2)? = (r + sgn(r2)r,)?
(x —x3)*+(y —¥3)? = (r + sgn(r3)rs)”
Khi quan hé 2 dudng tron tiép xdc ngoai véi nhau s& cuing dau, sgn(ri) =1

Khi quan hé 2 dudng tron tiép xtc trong thi sgn(r;) =-1, duong tron ndo c6 ban kinh 16n hon s& ndm ngoai.

Hay:
x%2 = 2xx; + x2 +y2 = 2yy, + yZ2 =1 4+ 2sgn(r)rr + r?
x% = 2xx, + x%2 +y2 = 2yy, + y5 = 1% + 2sgn(r)rr, + v

x% —2xx5 + x5 +y2 = 2yys + y5 = 1% + 2sgn(ry)rry + r¥
Ldy hiéu phirong trinh 2 véi phirong trinh 1 va phwong trinh 3 véi phwong trinh 1 thu deoc:

2x(x; — x1) + 2y(y2 — y1) + 2r[sgn(ry)ry — sgn(r)n]
= (x5 —x) + i —yi) — (rf — 1)
2x(x3 — x1) + 2y(y3 — y1) + 2r[sgn(r3)rs — sgn(r)n]
= (x5 —x)+ 5 —yi) — (rf —1f)
Hay
xdxq, + ydy;, + rdry; = 0-5[(X§ - X%) + (y% - Y%) - (r% - rf)] |dry3
xdxy3 + ydys3 + rdryz = 0.5[(x5 — x5) + (y3 —yi) — (r5 — r{)] ldry,
Trong do
( dxq, = 2(x; — x1)
dxi, = 2(x; — xq)
dy;, = 2(y2 —y1)
dyis = 2(y3 — 1)
dry; = Z[Sgn(rz)rz - Sgn(ﬁ)ﬁ]
\dry3 = 2[sgn(r3)r; — sgn(r)n]

Tru hai phuwong trinh cho nhau thu dwoc:
x(dx1,dry3 — dxq3dri) + y(dy12driz — dyy3drip) = Crpdryz — Ciadry,
Ciz = 0.5[(xF —x{) + (vF —¥7) — (F — )]
Ciz3 = 0.5[(xF —x{) + (vF —¥7) — (f — )]



Hay
x(dx12dry3 — dxq13dri2) + y(dys2driz — dyi3dry;) = Crpdryz — Cizdry,
Ci2 = 0.5[(xf —x7) + (3 — y{) — (7 — 1]
C13 = 0.5[(x3 —x) + (vF —y{) — (rF — )]
Phwong trinh dwong thang (quy tich 1)

Ax+B1y=C1
A = (dxq,dry3 — dx13dry;)
B; = (dyq,driz — dy,3dry,)
Cy = (C12dry3 — Cyzdryy)
Ax+B1y=C1
_ (€, — Ax)
Bl

Twong tu, ta ¢6 moi quan hé bac nhat sau khi kher y
xdxyp +ydys, +rdry; = 0.5[(x5 — x{) + (v3 —y7) — (17 — )] |dy13
xdxy3 +ydyys + rdryz = 0.5[(x5 — x{) + (v3 —y?) — (13 — )] |dy1,
Tru hai phuwong trinh cho nhau thu duoc:
x(dx12dy13 — dxy3dysz) + r(driady s — drizdys;) = Crdy13 — Cizdys

Axx+B2r=Cz

Ap = (dx12dy 3 — dx13dys;)

B, = (drizdys3 — drizdysz)

C2 = (Cy2dy 3 — C13dyq7)

A2x+B2r=C;
(C; — Ayx)

Ldp vao phwong trinh dau tién ta c6

=y Dy e T g = 0
1



A C A C
X2 = 2xxy + XiH[— 5 x + (- — y) P~ [~ = x + (= + sgn(r)r)]> = 0
B, B, B, B,

Bién ddi thanh
Ax> +Bx+C=0

Trong do:

AN (A

1=1+(5) + )
+ B, + B,
A; (G
B =2 [—xl — 3_1(3_1 — yl) + B_z(B_z + sgn(rl)rl)]
, c, 2, 2

C=x1+ (3_1 - J’1) - <B_z + 59"(7”1)7”1)

2.1.4 Tiép xtc véi 1 duong tron va 2 doan thang

Khi tiép xdc véi 1 duong tron ta cd mdi quan hé

{\/(x —x)*+(y —y1)? =r+ Ny



Tiép xUc ngoai:

Wa-x) o -yD?=r+n
Gid sir, phwong trinh dwong thang thir nhdt va dwong thang the 2 1a:
A1x+B1y+C1=0
Axx+Boy+Co=0

Khi do:
|Aix + Byy + €| |Ayx + Byy + G,
r= = = (x = x4+ —y)? = Ny
/Alz + B,? /AZZ + B,*
Hay:

( |A1x + By + C1|  |Axx + Byy + G

/Alz + B,? /AZZ + B,*
{
|A;x + By + G4
=@ —x)*+ @ —y)2 — Ny

\ /Alz + B,?

( (Aix + B1y + (1)  k(Ax + By + ()

/A12 + B,? /AZZ + B,*
{
|A;x + By + G4
=@ —x)*+ @ —y)2 — Ny

\ fAlz + B,?

Néu A;x + Byy + C; < 0

Hé phuong trinh sé a:
( (A1x + B1y + (1)  k(Ax + By + ()

A% + B,? /AZZ + B,?

Aix+ B;yv+C
ORI L — a2+ (= y)E — Ny

\ A+ By?



Tir phirong trinh thir nhat thu dwoc phirong trinh dwrong phan giac:

A3X+B3y+63=0

_ (—C3 — A3x)
B3
Trong do:
A kA
A3 — 1 _ 2
\/Af + B,? \/Af + B,?
B kB
B, = 1 _ 2
\/Alz + B,? \/AZZ + B,*
C kC.
C, = 1 _ 2

Thay y vao phuong trinh thir hai :

|A1x+Bl(_C33;A3x)+C1|
3

/Alz + B,?

= \/(x - x1)2+((_c33;143x) —y1)? — Ny
3

(C3 + A3x)

Aix — B + C
(C5 + A3x) 1 1 B 1
(x = X)) - 3 Fhr | =0
’ 4, + B;?
2
B3A1 - B1A3 B3Cl_31C3

+ NlT'l = 0

Asx  Cs
(x —x)°+(—+5+y)? —

X +
Bs /Al2 + B>  Bs /Al2 + B,*

Ta thu dwoc phwong trinh bdc 2:
Ax> +Bx+C =0

Trong do:



2 (A1 ~ B, g—z)z

A=1+ (A3> —~
B (4% + B,?)

A3 (C BA—BA/BC—BC
322[_X1+i<£+y1)_ 31 13 31 13 +N1T1

33\/,412 + B,? \33\/,412 + B’ |

2

C 2 B.C,—B,C
3 )_ 301 13+N1r1

C=xi+ (—+y1
B; /Af + B,?

Bs
Giai phuong trinh bac 2 nay thu dugc nghiém X, tinh y theo cong thirc

_ (—C5 — A3zx)

Tinh r theo cong thuc:

2.1.5 Tiép xdc véi 2 duong tron va 1 doan thang
Khi tiép xuc véi 2 duong tron ta cé méi quan hé

Aix + By + C;

/Alz + B,*

r=y@x—x) 4@ -y) -1 =yJ@x-x)4 @ -y)2 -1 =

Hay
|A1x + By + (4|

/Alz + B,*
Ax+ B,yv+C
o=+ =y = Xt By + G

\ /Alz + B’

(\/(x —x1)2+(y—y1)? = + Ny

+ N7y

Suy ra:



.
A x+B;y+C
(x —x)*+(y —y1)* — 141 1y + & + N | =0
/A12 + B,*
) 2
A x+B;y+C
(x = x)*+(y — y2)* — 141 1y + & +Nyr, | =0
\ /A12 + B,*
Hay:
( 2
A x+ B;y+C
(x —x)*+(y —y1)* — 14 1y + G + Ny | =0
/A12 + B,*
) 2
A x+ B;y+C
(x —x2)2+(y — y2)* — 14 1y + G +Nyr, | =0
\ /A12 + B,?
Ldy hiéu ciia 2 phirong trinh ta cé:
|A1x + Byy + Cq|
(x = x)*=(x = x)* + (= y1)* =y —y2)* + ! = Ly N,y

/Alz + B,*

2

A x+B;y+C
_ |Aq 1y 1|+N1T1 ~0

/Alz + B,*

(2x = (xz +x1))(x2 —x1) + 2y — 2 + y1)) V2 — ¥1)

Hay:

2A1x + By +C;

/Alz + B,?

Ta ¢é phwong trinh dwong thang

+ (Na7p + Ny1y) | (N1, — Ny1y) = 0

A3X+B3y+C3=0

_ (—C5 — A3zx)
B3



Trong do:

A;(N,7», — N;r
A3=2(X2—X1)+2 1( 212 11)

A% + B,?

B;(N,7r, — Ny1y)

B; =2(y, —y1) +2
A% + B,?

C1(Nory — Ni1y) L (2

(rz -
/Af + B,*

Thay y vdao phirong trinh thir nhdt ta c6 phirong trinh bac 2 cho an sé x:

ri)

C3=—(xF —x1) — (y5 —y1) +2

2
B, (C3 + Asx) +C,

I
3 + Ny
/Af + B’ /

(Cs + Asx 2 [Ax—

(x —x1)%+ (B—3 + yl) = \

Ta thu dwoc phwong trinh bdc 2:
Ta thu dwoc phwong trinh bdc 2:

Ax*+Bx+C=0

Trong do:

As\?
A32 (Al_BlB_3)
pors (B E)
B3 (A1 +B1)

As (C B;A; — B;A B;C,—B;C

B=2—x1+—3(—3 1)_ 341 143 3L1—D103 + Nyry
B3 \B3

133\/,412 + B,? 133\/,412 + B,?
2

Cs 2 B3C,—B,Cy

Btn) - .
3 B; |A? + B,?

+ Ny



2.1.6 Tiép xuc véi 3 doan thang

Puong tron tiép xdc véi 3 doan thang chi cd thé 1a dudng tron noi tiép hoic dudng tron bang tiép. Viéc
xtr Iy dudng tron dang nay twong déi don gian bang cach xac dinh cac dudng phan giéc (trong, ngoai) cua
tam giéc tao nén tir 3 doan thang.

2.2 V& duong tron tiép xtc TanTanRadius

2.2.1 Tiép xc véi 2 dudng tron



Tam dudng tron duoc xac dinh bang giao diém cua 2 quy tich:
1. Buong tron tdm (X1, y1) ban kinh r+ry
2. Buong tron tam (xz, y2) ban kinh r+r2

2.2.2 Tiép xtc véi 2 doan thang

Tam dudng tron duoc xac dinh bang giao diém cua 2 quy tich:
1. Puong thang song song véi duong thang tha nhat va cach nd mot khoang r
2. buong thang song song véi dudng thang thi 2 va cach nd mot khoang r

2.2.3 Tiép xtc véi 1 doan thang, 1 duong tron



Tam dudng tron duoc xac dinh bang giao diém cua 2 quy tich:

1. Pudng thang song song véi dudng thing di cho va cach né mot khoang r
2. Buong tron tam (X, y1) ban kinh r+ry

3. XAY DUNG CONG CU VE PUONG TRON

Trén co sé cac thuat toan duoc trinh by chirc ning v& duong tron tiép xdc véi cac ddi twong da
duoc b sung trong hé théng do hoa cia phan mém DTD. Khi giai cac nghiém dé v& duong tron
tiép xtc v6i 3 dudng tron, ching ta thay cé rat nhiéu trudng hop tiép xdc khac nhau. Hinh 2.1 chi
1d cac trudng hop trong mdi quan hé giira 3 duong tron; Co truong hop, ching ta khéng thé vé
mot dudng tron ndo ¢ thé tiép xtic dong thoi vai ca 3 dudng tron nhu 2 truong hop dau tién.

Hinh 2.1. C4c vi tr tuong hd giira 3 duong tron co thé xay ra trong bai toan vé duong tron tiép
xuc kiéu TanTanTan.
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C6 nhimng truong hop ching ta lai ¢6 rat nhidu cach v& khac nhau (hinh 2.3)

Hinh 2.3. Cac kha ning v& khi 3 duong tron tiép xdc ngoai
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3. KET LUAN

Tur co so ly luan va thuc nghiém tac gia da xay dung dugc cac thuat toan vé hinh tron va xay
dung thanh cong cong cu V& duong tron, Chire nang v& duong tron tiep xuc voi cac doi tuong da
duoc bo sung trong hé thong do hoa ciia phan mém DTD.
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