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PHAN TiCH CAC THUAT TOAN TINH CHUYEN
TOA DO PHANG SANG TOA DO PHANG

TS. DUONG VAN PHONG
KS. NGUYEN VAN LAM
Truong Pai hoc M6 - Pia chat

trong diéu kién Viét Nam hién nay. Cac loai tu liéu ban d6 hién c6 dang st dung hé
quy chiéu HN-72 khéng con phl hgp v6i hé quy chiéu VN-2000. Vi vay, céng viéc
dt ra la tinh chuyén toa d6 tir hé quy chi€éu HN-72 sang hé quy chiéu méi VN-2000. Bai
bao téng hdp va phan tich mot s6 cong thic tinh chuyén toa d6 phang sang toa do phang.

pé’n dé tinh chuyén toa d6 phang trong cong tac tric dia dang la cong viéc can thiét

1. Co sd ly thuyét

DE tinh chuyén tir toa do phing sang toa dd phang cé nhiéu cach tinh toan dé la tinh
chuyén truc tiép tir toa d6 phing sang toa do phng hoac tinh chuyén gian tiép tif toa do
phing sang toa do phang.

- Tinh chuyén truc tiép tir toa d6 phing sang toa dé phang don gidn 1a chi st dung toa
dd vudng géc (x, y) clia cac diém.

- Tinh chuyén gian tiép toa do phang sang toa do phéng bao gém:
+ Tinh chuyén gian ti€p théng qua toa dé trac dia (B, L hoac B, L, H).
+ Tinh chuyén gian ti€p théng qua toa d6 vudng gbc khéng gian (X, Y, Z).

Phuong phép tinh chuyén gian ti€p théng qua toa d6 tric dia (B, L, H) va toa dé vudng
gbc khong gian (X, Y, Z) déu can phai st dung dén do cao trac dia H cGia diém tinh chuyén.
Pé tinh dudc dé cao tric dia H clia cac diém la mot van dé phiic tap & Viét Nam do s liéu
di thuong do6 cao chua dap Gng dudc.

Noi dung clia bai bao dé cap dén cac cong thic tinh chuyén truc tiép tir toa dd phang
sang toa do phang st dung cac diém song triing c6 trén khu vuc tinh chuyén. Cac cong
thic tinh chuyén gian ti€p khéng dé cap dén do sé liéu thuc t& chua cho phép.

Trong cac cong thitc trén x;', y;' va x?, y? 1an luot |a toa d6 cla diém i trong hé quy chiéu
thr nhat va hé quy chiéu th( hai.

N&i dung clia cac cong thiic tinh chuyén la dua vao cac diém song triing trong ca hai hé
xac dinh cac tham s& tinh chuyén gitta hai hé quy chiéu, sau dé tir cac tham sé tim dudc
tién hanh tinh chuyén cho tat ca cac diém tir hé th(t nhat sang hé th(t hai.

1.1. Tinh chuyén theo céng thuic Helmert
x? =X, +m.x;.Cosp—m.y!.Sine
y! =Y, +m.y,.Cos@+m.x,.Sing (1)
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1.2. Tinh chuyén theo céng thiic Aphin bdc nhét

(2)

{xiz =a,+ax; +a,y,
2 fi |
Vi =by+bx; +b,y,

1.3. Tinh chuyén theo céng thuc Aphin bdc nhat md réng
o | 1 11
Xp =aytax; tay; +a;x v,
{J’? =0+ blxil + beil + b3x,-lyil
1.4. Tinh chuyén theo cdng thtic Aphin béc hai
x’ =a,+ax +a,y +a,xy +a, (\',')2 +a, (y,.' j
yi2 =b+ blxil +b2y; +b3xilyil +b, (":l ) +b; ()/,!)
1.5. Tinh chuyén theo cdng thtic Trong tam
X} =a,+aAx, + @Ay, + a,Ax Ay, +a, (Ax.)z +as (Ayi)z
yl'z = b, +bAx, + b,Ay, + b, Ax,Ay, + b, (Axy)2 + b (Ayi)z
1.6. Tinh chuyén theo c6ng thic Hoi quy cd str dung toa dé trong tam
X{ = x; +a, + A, + 4, Ay, + a;Ax Ay, +a, (Ax,)2 *d; (Ayi)2
yiz = }’12 +a,+alx, +a,Ay, +a;Ax, Ay, +a, (Ax,)Z +as (Ay,')z
1.7. Tinh chuyén theo céng thuc Héi quy khdng s dung toa do trong tam
%} =xl+a,+ax +ay +axy +a, 6 + a0} ]
yi2 3 y," +b, + blxil + sz: T b3xi|yil +b, (xi' 7 +bs (V:I y

Khi s6 Iugng diém song trliing 16n hon s6 lugng diém song triing ti thiéu thi cac tham sé
sé dudc giai theo nguyén Ii sé binh phuong nhé nhat:

(7)

- Lap hé phuang trinh sé hiéu chinh
V=CX+L (8)
Trong d6
V: vector s6 hiéu chinh
C: ma trén hé s6 hé phuong trinh sé hiéu chinh

X: vector &n s& (chita cac tham s6 tinh chuyén)
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L: vector sé hang tu do
Céc gia tri cu thé trong V, C, X, L trong timng cong thic tham khao tai liéu lién quan.
- Xac dinh ma tran chuyén vi clia ma trén hé s6 hé phuong trinh s6 hiéu chinh C'.
- Xac lap hé phuong trinh chuén: RX + b = 0.

Trong d6: R=C'.C va b=C'.L 9)

- Tinh ma tran nghich dao Q = R diing dé danh gia do chinh xac cac tham s,
2. Chuong trinh tinh chuyén
2.1. Gidi thiéu vé chuong trinh tinh chuyén

Chuong trinh tinh chuyén toa do phing dudc tac gia xay dung dua trén ngén ngi lap
trinh Visual Basic 6.0. Giao dién clia chuong trinh nhu sau:

EEE

:ﬂ Chvong trinh tiuh chuyén toa do phing sang toa do phing

Tinl chuyén toa dé phdng BB SR L o
Plvouyg phap trye ti€p
Gidn tiép yua toa do vuong goc Khouy gian
Gidn ti€p qua tea do trac dia

Tiuh chuyén mwi va mat chiéu
st 4 't .1‘;“

" Chuong trinh cho phép tinh chuyén toa do vuéng géc phang sang toa dé vuéng gbéc
phang theo cac phuong phéap truc ti€p va gian ti€p. Néu nhu ching ta cung cap dugc dif
lidu di thudng trong luc thi chuong trinh hoan toan cé thé tinh chuyén dudc theo toa do trac
dia ho&c toa do vudng géc khong gian.

2.2. C4u triic File sd'lidu tinh chuyén va két qud so sdanh

- C4u trdc File diém song triing st dung tinh chuyén
DIEM SONG TRUNG
103516 2333528.442 542844.152 2333344.807 542677.194
116448 2318503.153 556587.963 2318320.940 556419.695
116481 2305406.644 571726.971 2305225.764 571557.265
128488 2286056.250 579728.636 2285877.129 579558.160
116426 2293285518 598441.195 2293105.758 598268.921

TAP CHI KHOA HOC DO DAC VA BAN PO S0 10-12/2011




Teao. doi - Y kien

116494 2301529.484 583759.132 2301348.975 583588.272
11607 2313586.133 591367.509 2313404.412 591195.909
104494 2323968.754 565167.338 2323786.038 564998.248
104497 2334577.468 575521.416 2334393.726 575351.358
104461 2339531.303 563449.824 2339347.127 563280.913
- C4u truc File s6 liéu cac diém can tinh chuyén
CAC DIEM TINH CHUYEN
103523 2328971.669 551069.868
116453 2317185.751 577161.424
116515 2292969.544 582653.865
- K&t qua so sanh vi tri diém tinh chuyén
Bang toa d6 géc cac diém sl dung tinh chuyén
” Toa d6 trudc tinh chuyén Toa d6 géc |
Tén diem : ; : : :
) ym o N i G4 visy
103523 2328971.669 551069.868 2328788.475 1550902.118
L6453 | { GRB17186.951 7 o, 877161424 | . 12317003.676, 376991182
116515 _2292969.544 | 582653865 | 2292789.825 |  582483.106 |

Sau khi tinh chuyén ta c6 bang so sanh toa dé sau tinh chuyén va toa do géc

. i !
Do chinh xac |
Phuong —m"m —
phap Toa do tinh chuyén Sai 6 vi trf diém | Do chinh
i a do i ek
e e | xActinh
x(m) y(m) dx(m) dy(m) dp(m) | chuyén
2328788.4841 550902.1276 0.0091 0.0096 0.0132 | 1
R ST O RS SEC MRS S AT | ‘ i 2 SENE TN
| |
Tt';-’r';g 2317003.7229 576991.1938 0.0469 | 0.0118 0.0484 | 0.03307
y | |
!
2292789.8165 582483.1090 -0.0085 | 0.003 0.0090 |
|
I W b |

3. Gidi thiéu vé so liéu va két qua thyc nghiém

3.1. Gidi thiéu vé sé liéu thuc nghiém

D& kiém tra d6 chinh xac clia cac cong thifc tinh chuyén, tac gia da tién hanh khao sat
toa do cac diém song tring thudc khu vuc thanh phé Ha Néi (thanh phé Ha Noi sau khi Ha
Tay (cl) da dudc sat nhap). Cac diém sif dung dé kiém tra cho timg cong thic la cac diém
song triing c6 trén khu vuc tinh chuyén.
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S6 liéu dugdc chia 1am 4 phuong an kiém tra nhu sau:

- Phuong &n 1: St dung diém song trang phan b6 déu trén toan dién tich khu vuec.
- Phuong an 2: St dung diém song trung phan bé déu theo dudng bao khu vire.

- Phuong an 3: St dung diém song tring phan bé vé mét phia khu vic.

- Phuong an 4: St dung diém song trung phan bé d trung tam khu vyc.

3.2. Két qua tinh todn thuc nghiém

Bang két qua tinh toan thuc nghiém tdng hop dé chinh xac tinh chuyén cla cac cong
thic tinh chuyén dudc trinh bay trong muc 1. Ban vi (m).

e Bl e ~ Phuong ankiémtra |
Phuang phép e e o i BRI @ D e T Sh s e it D
. Phuongéan 1 Phudng an 2 1 Phuong an 3 | Phuong an 4
Helmert | 0.0210 | w0L0274 ‘ 0.0585 ; 0.0594
. Aphin bac nhat 0.0238 - 0.0312 | 0.0639 0.0783
Aphin bac nhat méréng 0.0254 0.0312 ! 0.0691 0.2048
Aphin bac hai . 0.6195 0.8397 | 20.8114 4.1426
Trong tam 0.0484 0.0637 5 0.4284 . 0.5299
| Hoilquy co'stfdung toa 0.0484 040687 i |4 0} 4284 0.5299
; do trong tam o . | ;
| Hoiquy khéng strdung | 5,55 0.06s7 L u0iao0e Rl giebon
i I i

toa do trong tdm
4, Két luan va kién nghij

Cac s6 liéu t8ng hdp & trén la cac gia tri sai léch 16n nhét clia toa d6 cac diém song tring
s(r dung dé& kiém tra dé chinh xac ctia tiing cong thic tinh chuyén. Dua vao s6 liéu téng hop
va cac thuat toan dua ra, tac gia c6 mot s6 nhan xét va két luan sau:

- Phuong an 1 cho dd chinh xac cao nhat, nén trong thuc t& nén lya chon diém song
tring phan bé déu trén toan khu vuc, néu khéng cé thé lua chon diém song triing bao
quanh khu vuec tinh.

- Tinh chuyén theo céng thic Aphin bac hai cho do chinh xac thap nhat va theo cong
thitc Trong tdm cho d6 chinh xac cao nhét. Chimg td khi cac hé s6 clia ma tran phuong
trinh s6 hiéu chinh cang I6n thi dd chinh xac tinh chuyén cang thdp nhung c6 thé khéc phuc
néu nhu lua chon vector s6 hang tu do nhd. Con khi hé s6 clia ma tran phudng trinh s6
hiéu chinh nhd thi do 16n cla vector s6 hang tu do anh hudng khdng I16n téi két qua tinh
chuyén.

- Tinh chuyén theo céng thiic Helmert va céng thic Trong tdm déu cho két qua tuong
déi tot trong tat ca cac phuong an.
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Tu nhitng nhan xét néu ra, tac gia c6 mét sé kién nghi nhu sau:

- Cé thé st dung coéng thirc Helmert @€ tinh chuyén toa dé phang khi cé cac diém song
tring trén khu vuc tinh chuyén, do céng thiic Helmert st dung sé lugng diém song triing
khéng nhiéu. Trong trudng hop s6 Iugng di€ém song tring dam bao dd vé mat sé lugng cb
thé s dung cong thitc Trong tdm (hodc Héi quy).

- Nghién ctiu, xay dung va hoan thién chuong trinh tinh chuyén toa dé phang nhidm dap
(g cac muc dich tinh chuyén toa do phang giita cac hé quy chiéu véi nhau.Q
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Summary

ANALYSING METHODS TRANSFORMING FROM PLANE-COORDINATE TO OTHER
PLANE-COORDINATE

Dr. Duong Van Phong
Eng. Nguyen Van Lam
University of Mining and Geology

Transforming plane-coordinate in the surveying is a necessary job in the present
lietham conjuncture. The present maps of document type are using coordinate system
IN-72 not appropriate with coordinate system VN-2000. Hence, job is defined is transform-
1g from the coordinate system HN-72 to new coordinate system VN-2000. This paper sum-
1arizing and analysing a number of fomulas transforming from plane-coordinate to other

slane-coordinate.O
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