KHOA HOC VA CONG NGHE MO

PHUONG PHAP TiNH CHUYEN DOI
HE TOA DO THI CONG SANG HE TOA DO QUOC TE WGS84
TAI CANG HANG KHONG QUOC TE T2 NOI BAI

dan dung va céng nghiép néi chung déu dua

trén hé toa dd thi cong xac lap trong qua trinh
thiét ké cong trinh. Ddi vé&i cong trinh cang hang
khdng, viéc dinh vi thi céng cling phai tuan tha theo
quy trinh nay, tuy nhién do dac thua cla cang hang
khéng quéc té, cac may bay dén va di déu phai
theo mét dwdng hang khdng xac lap chung cho
cac nwéc trong hé toa do qudc té WGS84. Do vay
dat ra bai toan vi tri may bay dén va di trong ban
thiét ké thi céng cong trinh cé gia tri 1a bao nhiéu

\/ Viéc dinh vj thi cong cac cbng trinh xay dwng

trong hé toa dd quéc t& WGS847? Day ciing 1a bai

toan ma tac gia da giai quyét trong quéa trinh tham
gia dv an xay dwng cang hang khéng quéc té T2
Noi Bai giai doan 2012-2014.

1. Phwong phap tinh chuyén toa do

1.1. Phwong phép tinh chuyén toa dé tir hé
toa dé thi céng (xns,yns) sang hé toa dé quéc
gia VN2000 (Xvnzoao, Yvn2000)

C6 mét sé phwong phap tinh chuyén gitra cac
hé toa phéng [1], [4], mdi phwong phap lai co
nhitng wu nhwoc diém, dwdi day trinh bay cac
buwéc tinh chuyén toa dd theo phwong phap Affine.
Cong thire tinh chuyén co ban nhw sau:

{xanDOO =8g ta4.Xng TA2YNB )
Yinzo00 =DPo +D1-Xng +b2Yng

Trong d6 : ag b a1 a by b - Sau tham s6 chuyén doi.
Viéc xac dinh dwgc gia tri cha sau tham so
chuyén déi phai c6 n diém song trung (n>3). Diém
song trung la diém vira c6 toa do trong hé “xoy”,
vira co toa dd trong hé “XOY” va dwgce thwe hién
theo cac budc sau:
% Buwéc 1. Tinh gia tri trung binh cla toa dé:
n n n n
AT R A
Xg=——} Ys=——; X="—; Ye="— 2
B ¥s n X n S (2)

TS. NGUYEN QUANG KHANH
Trwong Pai hoc Mé-Dia chéat

H.1. Tinh chuyén gii¥a hai hé toa do phdng
< Buwdc 2. Tinh do Iéch toa dd so voi tri-trung
binh. (dd l&ch chuan):
X=X —Xs; %=Y-Vsi X=X-X: ¥i=Y-Ys (3)
% Bwéc 3. Tinh cac tham sb a; va ay:
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<+ Buwdc 4. Tinh tham sé ag va by:

8y =Xs—aXs—Ys; Dy =Ys—bxg-byy;  (5)

Panh gia do chinh xac me cla céc diém song
tring sau khi tinh chuy&n nhu sau:

n n
DX =X P DAY -Y )P
i=1 i=1
2n-6

mp =my+/2 (6)

1.2. Tinh chuyén tir hé toa d6 quéc gia VN2000
sang hé toa d6 Quéc té WGS84

Tha tuc chuyén tir hé toa d& qudc gia VN2000
(Xun2000,Yvnzo00) S@ang hé toa do Qubc t& WGS84
(Bwassa;Lwasss) bao gdbm céac buée nhw sau [3]:

< Buwoc 1. Tinh chuydn hé toa dd phang
(Xurz000,Yurzoo0) SANG hé toa @0 trac dia (Bynzooo,Luzooo)
theo cdng thirc:

mO :mX:mY:

to.(1-e%sin’B)  §

)2
o W

Byn2000 =Bo -
148 (Y2 0B (Y 4
[ 1 (NO) z(ND) ]

LVHZODO = |_0 +|= LU + secB

y
s} (E) (7)

[+ ChD® + b))

y tNi1+c¥( )+Cg

m=k .1+Cm.—
ol 1(N

(o]

)? +CE”-(E) 1
Trong dé: B, la vi tuyén trung binh c6 chiéu dai la
X trén e-lipsoid; t,=tgB,; n.=e'.cosB,;
Y=Yy/ky; X=xK,; k,=0.9999;
N, = a/\1-e?sin’B,
CP = =5+ 313 +n2 8.0 S22
C% =(61+90.t2 +45.12)/360
Ch=-(1+21t2+n2ys;
C5=(5+2812+24t% +6.2+8.12t2)120
Cl=(2+51t2+3.t4)15
Cl=-(1+t5 -2 -2.0)3;
Cl=(1+n2)y2; C¥ =1/24
< Buwdc 2. Tinh chuyén tir hé toa do trac dia

(Bun2000;Lvn2000,Hvnz000) S@Ng hé toa d6 vudng goc
khong gian (Xynz000, Yvn2000.Zvn2000) theo céng thiee :

Xyn2000=(N+Hyn2000-C0SB/n2000C0SLyn2000
Yun2000=(N+Hyn2000-C0SBn2000SiNLyn2000  (8)

Z,n2000=IN-(*+€?) +Hy112000-SinByn2000
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oo a? _p? a
Tai day.a=63781370m; e2 = — Nee—ou—;
d 111—92-S"?an2001
Hunzo00 1@ A0 cao clia cac diém trong qua trinh thi cdng.
“ Bwée 3. Tinh chuyén tir hé toa d6 vudng géc
khong gian trong VN2000 (Xunz00,Yn2000,Zvn2000)
sang hé toa do vudng goéc khéng gian WGS84
(Xweses, Ywesss, Zwasss) theo cong thirc:

XwessrF L% Jfk_1-(>(/N2000L W ¥ynzoootb-Zynzooh
YocsstAY% “‘kﬁi('U~br)§/r\|zcmrﬁ'Y\/N:zoooL €0-Lynzoot (9)
ZygserA +k_1-(l+b-x/l\:200rf €0 YunzoodZunz200h

Trong d6: k=1,000000252906278; w,=-0,00928836;
vo=0,01975479; £5=-0,00427372; AX;=-191,90441429
I AYom 39 3031678 g Azg-~1 11,45032835 m;

;ﬁ“ dg_'tht cﬁng
 (osys) :
0 7T Tiow cbayémﬁeacﬁngtﬁucﬂ) dén(s)

5o

Hé toa d6 ¢

- .2 Tihhatwyéniheo cﬂﬂglhlrt{ﬁl
" Xorzon, Y o) = (B

2000, Linasoo, Hhnznao)
Hé taa do trac dia VNE&B&
3 Tﬁﬁid&yéﬂﬂlen céng thire (7)
{B»mf-mnomﬁmmn}—immmﬁ'mzsmm}
HG toa do \ruong goc khang gian VN2000
Km0z, Y a0, Zmama)

4 Tinh chuyén theo cong thire (8)
4 (X, Ynanmn, Emmhﬂm wsm,zmsr}

Hé toa 6& vuéng %c khéng gian WGS84
s Fusssar)

| 5.Tinh chuyén theo cong ih&c:{é'} ' .
o | (essa Yiwess Zwosn)-3 (Buasse Livesad)
~ Hé toa 48 quéc té WGS84

H.2. So do quy trinh tinh chuyén hé toa d6
thi céng sang hé toa dd Quoc té WGS84

< Buwéc 4. tinh chuyén tir hé toa d6 vudng goc
khong gian (Xwasss, Ywasss.Zwasss) Sang hé toa do
trac dia (Bwessa,Lwassa):

2 =
Zyyosss +€°N.SiNByygses

Basss = arctg

2 2
Xwessa * Ywesa4 (10)
Y,
Lweses = arctg—"ESEL
WGss4 3
2 2
Trong dé: e? :E—b; N= 2

2 ;
a J1-62.5In°B s
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1.3. Quy trinh tinh chuyén hé toa dé thi céng

sang hé toa dé quéc té WGS84

Quy trinh tinh ’chuyén hé toa do thi cdng sang
hé toa dd quoc te WGS84 dweoc thwe hién theo 5

bwdc theo so dd H.2.

2. Tinh chuyén toa dd thi cong sang hé toa
do WGS84

2.1. D@ liéu dinh vij va thi c6ng cbéng trinh [2]

Dw an cang hang khéng quéc t& T2 Noi Bai

dwoc dinh vi dua trén 4 diém co toa do trong hai hé
VN2000 va hé toa dg thi cong (Bang 1). D liéu toa

do thi céng cac diém dén va di cia may bay tai

Bang 1. Hé toa dé dinh vi cong trinh cang hang khéng T2 Néi Bai

cang hang khéng T2 Noi Bai dwoc thé hién trong
cot 3 va 4 clia Bang 2.

Ten Hé toa 46 VN2000 H toa 46 ihi cong i
diém X (m) Y (m) x(m) y(m) :
1 2 3 4 5 6
GOC | 2348007.122 | 582076756 | 5000.000 | 5000.000 Pudng bing 1A-11L
DC03 | 2347533.422 | 581458700 | 4571.804 | 4281.390 Khu dw an nha ga T2
DCO8 | 2347166.982 | 582671197 | 5838464 | 4282.018 Khu viec nha ga T4
DC11 | 2347139.693 | 582016150 | 5219.429 | 4066.087 Khu dy &n nha ga T2

Bang 2. Két qua tinh chuyén toa dé tir hé toa dé thi cong sang hé quéc gia VN2000

Vi tri d6 Hé toa do thi cong Hé toa do VN2000
may Ky hiéu Theo ban vé thiét ke thi cong Tinh theo cong thirc (9)
bay X (m) y (m) X (m) Y (m)
1 2 g 4 5 6

51 VDGS 1 4694.126 4326.890 2347541.524 581588.958
50 VDGS 2 4774.126 4326.890 2347518.343 581665.526
49 VDGS 3 4846.626 4326.890 2347497.334 581734.915
48 VDGS 4 4909.806 4328.883 2347480.934 581795.962
47 VDGS 5 4919.126 4326.890 2347476.326 581804.305
46 SIGN BOARD 1 4932.709 4355.498 2347499.771 581825.595
45 VDGS 7 5005.425 4333.710 2347457.846 581888.877
44 VDGS 6 5012.826 4326.890 2347449.174 581893.985
43 SIGN BOARD 2 5021.392 4353.756 2347472.406 581909.968
42 VDGS 8 5085.326 4326.890 2347428.166 581963.374
41 VDGS 9 5157.826 4326.890 2347407.158 582032.763
40 VDGS 10 5230.326 4326.890 2347386.149 582102.153
39 VDGS 11 5302.826 4326.890 2347365.141 582171.542
38 VDGS 12 5365.719 4328.876 2347348.817 582232.312
37 VDGS 13 5375.326 4326.890 2347344.132 582240.932
36 SIGN BOARD 3 5386.826 4352.480 2347365.292 582259.354
35 VDGS 15 5461.909 4333.707 2347325.568 582325.775
34 VDGS 14 5469.026 4326.890 2347316.981 582330.612
33 SIGN BOARD 4 5477.334 4352.064 2347338.668 582345.858
32 VDGS 16 5541.526 4326.890 2347295.973 582400.001
31 VDGS 17 5614.026 4326.890 2347274.964 582469.391
30 VDGS 18 5686.526 4326.890 2347253.956 582538.780

2.2. Tinh chuyén toa dé theo phurong phép Affine

Dwa vao dir liéu trong Bang 1 va cac bwéc tinh
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chuyén theo cong thirc tir (1) dén (4) xac dinh
dworc phuong trinh tinh chuyén gitra hai hé toa do
nhuw cdng thire (9). Lan lwgt thay toa do thi cong
cla cac diém vao cong thirc (9) sé xac dinh duwoc
toa dé trong hé VN2000, két qua tinh dwoc trinh
bay trong c6t 5 va 6 clia Bang 2.

Xoronn = 2344760494-0.2897 Ixyg + 095710, o)

Y o000 = 575842425+ 0.95710x,g + 0.28977y 5

2.3. Tinh chuyén hé toa dé quéc gia VN2000
sang hé toa do quéc té WGS84

Viéc tinh chuyén dwoc thyc hién theo 4 budc
va sl dung cac cong thirc tir (5) dén (8) dé tinh,
két qua duorc trinh bay trong cot 3 va 4 ciia Bang 2.

3. Két luan

D liéu tinh chuyén trong Bang 1, Bang 2 1a dir
liéu thyc té cha cong trinh cang hang khong quéc
té T2 Noi Bai, hién tai cong trinh da di vao hoat
déng, moi chuyén bay dén va di ddu dd chinh xac
tai v tri theo y&u cau cta quan ly bay. Diéu nay
chirng t6 quy trinh tinh chuyén toa dd tir hé toa do
thi cong sang hé toa dd qudc té WGS84 da dam
bao d6 chinh xac va c6 thé ap dung trong thi cong
cac cbng trinh cang hang khéng quéc té xay duwng
tai Viet Nam.O
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Nguwoi bién tap: V6 Chi My

SUMMARY

The article presents the content of a |
coordinate transformation method for transfer
coordinates from construction (local coordinate
system) to international WGS84 coordinate
system apply to locate the parking of aircraft |
at T2 Noibai airports. Based on the specific
requirements of the airports and the theory |
of calculating the coordinate transformation, |

~ the article gave the workflow for transforming |
~ coordinates from construction to international |
coordinates using transformations affine and |

the other formula [3]. Results of |
transformation were compared with data
measured by the method of satellites |
positioning have confirmed the accuracy of

~ the method, useable for aircraft come to
stop position in WGS84 coordinate system.

TIN VAN NGANH MO...

(Tiép theo trang 105)

14. Platinum Group Metals thong bao vé viéc
hoan tat cong tac chuan bj phuc vu cho viéc
trién khai dw an tai Nam Phi

Tép doan Platinum Group Metals Ltd. vira dwara
théng béo, trong d6 cho biét tién dd dang khich Ié cha
cong tac chuan bj dé trién khai dw an khai thac & khu
vire mo West Bushveld-1 (WBJV Project 1).

Khu vircc md nay nam gan thj trAn Rustenburg,
Nam Phi. Dy an san xuat dwoc dw kién trién khai vao
cudi ndm 2015. Moi cong tac chuan bj d& dwoc hoan
thanh t&i 90 %. Cong tac chuan bj cho van hanh thir
céc thiét bj trong day chuyén ciia nha may tuyén va
ché bién dwoc Ién ké hoach vao thang tdm ndm nay
va theo ké hoach thi cac san pham quéng tinh sé xuét
xwédng vao Quy IV clia ndm sau.

Céc ngudn tin ciing cho hay réng can ctr vao két
qua khdo sat tham do thi phan trir lwong va tai
nguyén ctia khu virec méd nay phi hep véi ké hoach

2N conc neniee mo, so 2- 2016

phat trién mé bang gidi phép co gi¢i héa & nhirng khu
virc ¢ than quang tap trung, via day, tuy nhién phai
tién hanh khai thac bang phwong phap ham 6.

Trir lwong tai nguyén cla khu vie mé nay duoc
cong bo dat 44,7 triéu tan quang véi ham lwong platin
kim loai trung binh tr 3,81 dén 4,48 g /tan va triy
lwgng tin cay la - 32,44 triéu tAn. Theo ké hoach thi
trong ndm 2016, san lwgng quang tinh kim loai quy
cla Tap doan & khu vuc ndy sé dat 3,6 tan (116
nghin ounce) platin, palladium, rodium va vang. Vao
ndm 2017 san lwgng sé dat 5,75 tan (185 nghin
ounce). Cong suét thiét ké cia khu vire mé dw kién
dat 7,78 tan kim loai quy/nam (250 nghin ounce). Chi
phi dé san xuat 1 ounce kim loai quy 1a 526 USD, bao
gom ca cac chi phi khai thac tuyén luyén cho ca ddng,
niken va cac kim loai déng hanh khac tr khu vwc
Merensky va 774 USDfounce & khu vie UG-2.
Platinum Group Metals Ltd. c6 day dii cac diéu kién
dap (g cac yéu cau dé vay nguén vén tin dung 40
triéu USD vao mua thu nam nay.0J

(Nguén Platinum Group Metals Ltd. 08/2015)

BDlc Toan




