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KHAO SAT MOT SO PHUONG PHAP XAC PINH VI TRi PIEM GIAO CAT
TRONG XU LY SO LIEU PO CAO VE TINH

NGUYEN VAN SANG, NGUYEN VAN LAM Truong Pai hoc Mo - Dja chat
PHAM VAN TUYEN, Cs ong ty TNHH duwong cao téc Truong Pai, Quang Péng, Trung Quic

Tém tit: Dé xdc dinh vi tri diém giao cdt ciia cdc vét do trong do cao vé tinh cé thé sir dun g
: Phlfo?lg phdp mé phéng da thirc béc hai, phuong phdp toa d khong gian hodc phuong phdp
truc tiép. Péi véi i phuong phdp mé phong da thicc bac hai va phuong phdp toa dg khong gian
viéc xdc dinh vi tri diém giao cat dugc chia lam 2 budc: buoc 1 xdc dinh vi tri giao cat gan
diing, bucrc 2 xdc djnh vi tri giao cat chinh xdc. Phuong phdp truc nep cho phép xdc dinh truc
tiép vi tri giao cdt chinh xdc ma khéng can xdc dinh vi trf gan diing. O phuwong phdp mé phong
da thirc bdc hai, tai khu vuc Bién Déng ¢ thé doi ché giira dg kinh va d¢ vi cho nhau trong
cong thirc md phong cdc vét do. Cdc két qua tinh todn bang cdc phuong phdp dugc so sdnh
vdi nhau va so sdanh vdi két qua da duwoc kiém  chimg. Két qua so sdnh cho thay phwong phdp
mé phong da thitc bdc hai la phuong phdp 16t nhat do chinh xdc cao va toc dg tinh nhanh;
phuong phdp toa do khéng gian tim ra toa dg gan diing bi sai léch nhiéu, can c0 thém thudt
todn d’e xdc dinh diing 4 diém lan cdn cua diém giao cat; phwong phdp truc tiép cho két qua

rmh 16t nhung cé nhuge diém la thoi gian tinh ldu néu khoi liwgng tinh todn lom.

1. Pit vin dé

Do cao vé tinh 1 céng nghé hién dai ciia thé
gidi, sir dung cdc mdy do cao trén v¢ tinh x4c
dinh khoang céch tir vé tinh dén mit bién. Po cao
vé tinh di dugc 4p dung rong rai trén thé gidi
trong céc linh vuc nhu Hai duong hoc, Tric dia,

Dja vitly ..

Viét Nam voi duorng b bién dai, dién tich
linh hai rit rong 16n, tiém nang khai théc trén
bién vo cuing to 16n. Nghién clru Bién Déng dé
khai théc tai nguyén, phit trién kinh té, bao vé

chu quyen bién dao 12 chu truong Ién cia Pang

va Nha Nudc. Do cao vé tinh la cong cy dic luc,
hiéu qua dé nghién cru bién, dic biét c6 y nghia
trén nhimg khu vyc c6 tranh chip, khong thé
khao sét tryuc nep dugc. Do vdy viéc dp dung céc
s liéu do tir vé tinh nhan tao phyc vu cho nghién
ciru khoa hoc, phét trién kinh té, bio V¢ chu
quyén bién dao 1a mot vigc lim vd ciing cin thiét.
Tuy nhién, van dé | ung dung sb héu do cao tir vé

tinh & Viét Nam van chua dugc pho bién, c4c tai _

liéu lién quan dén linh vyuc ndy con chira nhiéu.
X4c djnh vj trf d:em giao cit trong docao vé
tinh 12 mgt viéc 1am cin thiét de tién hanh binh

sai mang ludi cic diém giao cit do cao vé tinh,

xdc dinh d9 cao bé mit dong luc trung binh mat
bién, cung cap dir liéu cho c4c linh vuc nghwn
ciru khoa hoc khic. Bai bdo gép phan vao viéc
bd sung thém mot phan 1y thuyét vé viéc x4c dinh
vi trf diém giao cat trong xu ly s6 liéu do cao vé
tinh, 12m phong phii thém 1y thuyét x4c dinh vi
tri diém giao cit trong xtr ly s6 liéu do cao vé tinh
bang céch gidi thiéu mét phuong phdp xéc dinh
diém giao cit méi va khao s4t, so sanh véi hai
phuong phép da cé.
2. Cac phuong phap xac dinh vi tri diém giao
cit
2.1. Phwrong phdp mé phong da thire bac hai
Theo phuong phap nay cac vét do tir vé tinh
dugc mo ta theo ham béc hai nhu sau:
A=a+bp+ce? . )
Céc tham sé.a, b, ¢ dugc xic dinh dya vao
toa dg cua cdc diém trén vét do. Sau khi x4c dinh
duqc céc tham s6 a, b, c, dé tim dugc diém giao
cit gan ding cua 2 vétdo ta glax hé phuong trinh
hai da thirc mo phong hai vét do d6. Tién hanh

© sosdnh dlem gan diing vira x4c dinh vdi c4c diém

do trong vét do ta s& tim ra 4 diém lan cén, dya
vio 4 diém nay ta tim dugc giao cit chinh xdc

(11.
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Trong  cdng thirc (1), 6 kinh A va d6 vi @ c6
thé 46i chd cho nhau. Khi d6 ta c6 cong thirc:

¢=a+bi+ci® : )
2.2. Phwong phdp toa dj khong gian

‘Theo phuong phép nay, ta mé phéng c4c vét
do thanh céc vector trong khéng gian. Lap va gle'u
cdc phuong trinh vector ta s€ tim ra giao diém
cua céc vector. Giao diém cua céc vector s& 12
toa do gin ding cua diém giao cit. Sau khi c6
diém giao cit gan ding, tién hanh xic dinh 4
diém 1an cén va tinh ra toa d6 chinh x4c cia diém
giao cit [2].

2.3. Phuong phdp xdc dinh truc tiép toa dj
diém giao cit

Khéc véi hai phuong phdp trén, phuong
phap nay cho phép ta xéc dinh dugc tryc tlep toa
dQ diém g:|ao cat ma khong can xdc dinh vj tri
gan ding dxem giao-cat.

Ly thuyét cua phuong phip ndy 1a ta xét
timg cdp diém lién tuc trén cdc vét do so sinh
cap diém nay véi cic cap dxem khéc va xéc dinh
giao dlem cua hai duorng thing di qua hai c3p
diém néu né6 théa man diéu kién glao cat [6].

Gia sir ta xét vét do 593 va 436 giao nhau tai
diém giao cét I (hinh 1), toa 4 clia diém giao | cat
I s& 12 nghiém cua hai phwong trinh duorng thing
di qua hai cap diém tuong img cta hai vét do.

Hinh 1. Diém giao cat trong do cao vé tinh

Gia sir ta c6 toa d§ cic diém A(@a, Aa),
B(9s, As), C(¢c, Ac) va D(¢p, Ap) twong img la
cic diém (70)593, (71)593 trén vét do 593 va
diém (68)436, (69)436 trén vét do 436.
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Trinh ty thyc hi¢n nhu sau: G

- Xét img cip diém A, B va C, D cua 2 vét
do;

- Xéc dinh phuong trinh duong thing di qua
céc cap diém AB va CD; 3

- X4c dinh giao diém I(¢;, yi) ctia hai dudng -
thing qua AB va CD, kiém tra diéu kién giao cat:

habio e 3)

Ae <A <Ap
- - Tim vj trf diém giao cat khi diéu kién giao

cit thoa man;

- Tiép tuc chuyén sang cap diém Uep theo va
lap lai cong viéc nay cho dén hét cic diém do.

Khi diéu kién giao cit thoa man, toa dd giao
cat dugc x4c dinh nhu sau: ‘

Goi phuong trinh dudng thing di qua hai cap
diém AB va CD lan lugt c6 dang sau:

a;¢+bh+c; =0

R s )

Khi d6 toa d¢ diém giao cit I s& tinh theo
cdng thirc:

o by — ¢, b, ,
{7 a,b, — ayb
a;cf . afcl (a,b; # azby) . (5)

s a,b, — ayb,

Trong d6 c4c hé sb ay, by, ¢y, a,, b, c; tinh

theo cong thirc:

ay =Ag — My a; =Ap—Ac

bi=e, =9 dbr=g.—9, (6

€L =MPp—PAg |, = Ac®p — P Ap
3. So sanh két qui x4c dinh vi tri diém giao cit
cua cac phuong phip

- T cosély thuyét dugc trinh biy & trén, |
nh6ém téc gia tien hanh xay di,mg chwong trinh
tinh todn x4c dinh vj trf diém giao cat voi s6 liéu .
do thyc nghi¢m do & chu ki thir 86 cua vé tinh -

~ EnviSat trén bién Dong. Viéc huéng din dc truy
«cdp va sir dung s6 liéu ndy dugc cung cip boi

AVISO va duo‘c trinh bay trong [4, 5].
2. So sdnk Két gui xdc dink vj tri diém giao
cit ghn ding bing pliwong pldp mé phong da
thire

Pé khao st xem viéc ddi chd vi tri d6 kinh
va d6 vi khi md phong céc vét do béng cic da
thire bac hai c6 anh hudng thé nao den viéc xéc
dinh vi tri diém giao ct, ching t6i tién hanh thuc
nghlgm nhu sau:



- X4c dinh vi tri gan ding cua céc diém giao
cat khi mé phong vét do bang cong thirc (1) va
cdng thirc (2);

- X4c dinh vi trf c4c diém giao cét chinh x4c;

- Danh gid (6 chinh x4c cta céc vi trf giao
cat chinh x4c bang c4ch biéu thi tat ca cic dlem
giao cét va chc diém do 1én phan mém dbd hoa

Autocad. Két qua kiém tra thdy ring c4c diém
giao cit x4c dinh dugc la hoan toan chinh x4c;

- So sdnh toa d6 gan ding cta diém giao cét
khi mé phong vét do bang cong thirc (1) va (2)
véi toa do diém giao cat chinh x4c. Két qua so

sénh trinh bay trén bang 1.

Bang 1. D¢ léch toa dé gan dung cdc diém giao cdt so v6i toa dg chinh xdc

Vét o Toa d¢ chinh x4c Do 1éch toa 6 (do)

: TE s BU% () Cong thirc (1) Céng thirc (2)

; Povig | PokinhA | do dA do dA
: 1| 21-236 | 8098 | 106.8483 | -0.0033 | 0.0008 | 0.0036 | 0.0019
2| 36-279 | 9.7041| 102.1778| -0.0003 | 0.0000 | -0.0002 | 0.0000
26 | 135-694 | 205779 | 110.4401| 0.0115 | -0.0001 | 0.0088 | -0.0001
86 | 937-952 | 19.0807 | 105.7696| 0.0002 | 0.0008 | 0.0003 | 0.0007
87| 965-980 | 19.083 | 113.674| -0.0008| 0.0000 | -0.0008 | 0.0000

chinh xdc

Tir két qua so sdnh ¢ bang 1 ta théy rang véi bo s6 liéu dugc sir dung, khi déi ché d6 vi ¢ va do
kinh A cho nhau trong md phong céc vét do bing da thic bic hai, thi toa d6 gan ding tinh theo hai
phuong phip nay cho ket qua gan nhu nmng ducmg nhau. Ca hai cich déu cho phép xéc dinh vj tri gan
diing cua diém §130 cat du do chmh x4c can thiét dé tim ra dung 4 diém lan c4n cua diém giao cit.

~ 3.2. So sdnh vé dp léch toa dp gan diing ciia diém giao cdt tinh theo cdc phuwong phdp véi toa d

Toa d§ gin ding cua phuong phap toa do khong gian va phuong phip truc tiép cung duoc so
s4nh vdi toa 3 chinh x4c ctia diém giao cat. Két qua so s4nh duoc trinh bay trong bang 2.

Bang 2. D§ léch cia toa d§ gan diing ciia phuong phdp toa do khong gian va phurong phdp truc
tiép so voi toa do chinh xdc

. - Phuong ph4p toa 4§ khong glan c6 toa do
gﬁn ding x4c dinh dwqc sai Igch nhiéu nhit so
vdi toa do chinh x4c. Piéu nﬂy dan dén vigc xéc
~ dinh sai 4 diém lan can cua dlem giao cit trong

R 5, Toa d4 chinh x4c (d9) D¢ 1éch (d06)
Vet giao cat e =
bjvig D6 kinh A dgke dAkc dorr dArr dSke

21-236 8.098 | 106.8483 0.0015 | . 0.0154 0.0000 0.0000 0.0155

36-279 9.7041 | 102.1778 0.0027 0.9634 0.0000 0.0000 0.9634

494 -737 9.707 102.896 0.0030 0.4882 0.0000 0.0000 0.4882

507 -522 19.0762 | 112.9553 0.0168 | 2.1398 0.0000 0.0000 2.1399

| 937-952 19.0807 | 105.7696 | -0.0618 |- -5.2995 | 0.0000| 0.0000| 5.2999

E '_" 965 - 980 19.083 | - 113.674 0.0066 0.6516 0.0000 0.0000 0.6516
Tirbang2 ta thay * phuong ph{lp ndy va c6 thé dan dén viéc tinh sai -

toa 9 diém giao cit thé hi€n & ¢t cudi cling cia

.bang 3. Can phai c6 thém thuat todn Kiém tra diéu

ki¢n dé tim ding 4 diém lan cin cla diém giao
cit.
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- Phuong ph4p truc tiép c6 toa dd gn din
trang véi toa d chinh x4c va tring khép voi ket
qua da dugc kiém chimg béng d6 hoa.

3.3. So sdnh vé toc a5 tinh todn ctia 03 phuwong
phdp

Khi s lugng tinh todn nhiéu thi téc g tinh toén
ciing 12 yéu t3 quan trong. Dé khio sét toc d9 tinh
ton cua cic phuong phép ndy, nhém téc gia da tién
hanh x4c dinh vi trf diém giao cat theo 03 phuong
phép véi ciing mot bd s6 liéu bao gom 4031 diém
do cao va 44 cung, thdi gian tinh todn theo timg
phuong phép dugc théng ké trong bang 3.

Bang 3. Thoi gian tinh todn cua 03 phuong phdp

Tir bang 3 ta thiy phuong phdp mé phéng da
thirc béc hai cho th&i gian tinh todn nhanh nl}ét
va phuong phép xéc dinh truc tiép toa d¢ di€m
giao cat cho thoi gian thuc hién kha lau.

4. Kétluin - '
.- Trong phuong phip xic dinh vj tri diém
giao cét bing md phong da thirc bac hai, khi ddi
chd d kinh va d6 vi cho nhau thi khong 1am thay
ddi két qua tinh toa ¢ gan ding va toa dg chinh
xé4c cta diém giao cat; _ '
- Phuong phép x4c dinh vj tri diém giao cat

i
»

bang toa dj khong gian c6 két qua tinh toa dg gan

Phuong phép Thoi gian tinh (s)
Phuong phdp md phong da 01 -
thirc bac hai
Phuong phép toa d§ khong 02
| gian
Phuong phép xéc dinh truc 108
tiép vi tri diém giao cat

ding sai nhiéu nhat, cin phai c6 thém thuat ton
dé x4c dinh dugc diing 4 diém 1an can cia diém
giao cit; @ B

- Phuong phidp truc tiep cho phép xdc dinh
truc tiép toa d§ chinh x4c diém giao cit, tuy
nhién c6 thi gian tinh lau nhat, sé bét loi néu
nhu khéi luong tinh toén 1én; _

- Trong 03 phuong phép xéc dinh vi tri diém
giao cit thi phuong phap mé phong da thic béc
hai 12 phugng phép tot nhét, c6 d6 chinh x4c cao
va téc do tinh toan nhanh. = b S
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SUMMARY A
Study methods of determining location of crossover points of altimetry_data processing
" Nguyen Van Sang, Nguyen Van Lam, University of Mining and Geology
Pham Van Tuyen, China Guang Dong provincal ChangDa Highway Engineering Co. LT
Location” of crossover points-of surveying tracks have been determined by simulation

quadratic equation method, geodetic coordinate m

ethod or direct method: According to the simulation

quadratic equation and geodetic coordinate method, location of crossover points have been
determined by two steps: step one, determine the approximate coordinates and step two, determine
accurate coordinates. The direct method can determine directly accurate location of crossover points
without approximate coordinate of crossover points. In the East Sea area, we can tranfer role of
longtitude and latitude together in simulation quadratic equation method. The computation results are
then compared to accurate results and together. According to the paper, the simulation quadratic
equation method is the best method, the greatest accuracy and the fastest speed; the geodetic
coordinate method determine approximate coordinates is high eccentricities, need efficient algorithm
to determine four nearly points high accuracy; the direct method have the best result but this method

is the slowest speed when data have large quantity.
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