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(Bai nhdn ngay 7 thang 11 nam 2002, hoan chinh sita chita-ngay 10 thdng 2 ndm 2003)

TOM TAT: Péi vdi cdc lwdi toa trdc dia c6 dang dwong chuyén, vige xit Iy thich hop
nhdt la ding phitong phdp binh sai diéu kién kém dn s6. Tuy nhién phuong phdp nay chua dugc
itng dung rong rdi trong cdc phdn mém binh sai hién cd. Trong bai bdo nay, ching t6i trinh
bay co sd 1y thuyét ciia phitong phdp binh sai dd néu cho cdc lwdi duong chuyén. Cdc két qud
so sdnh vdi phuong phdp binh sai tham 56 thong thuong da chitng minh tink ding ddn cia
thudt todn va phdn mém “BSDGI” ciia ching t0i cd thé sit dung dé binh sai chdt ché cdc ludi
da gidc dj chinh xdc cao. )

1. GIGI THIRU

Hién nay phuong phap lap ludi toa do tric dia bing phuong phép lap ludi dudng chuyén
dang dudc st dung réng rai trén toan qudc do viéc ra doi nhiéu'céng nghé do tién ti€n nhu
cdc mdy tdan dac dién ¥ cho phép ciing dong thdi do géc va canh.

Viéc xit 1y tinh toan binh sai lugi dudng chuyén c6 thé ti€n hanh theo cdc phudng phap
tham s& hay diéu kién tiy thudc vio s6 lugng &n cin gidi. Phuong phdp diéu kién c6 vu di€m
1 cho phép thanh 14p hé phuong trinh chuén vdi s6 lugng 4n s6 it hon nhung do tinh phidc tap
tif viéc nhén biét céc phuong trinh diéu kién doc 1ap khi xf Iy mang lu6i, nén da s6 c4c phin
mém binh sai hién ¢6 déu dua trén cd sd cia phudng phép tham s8.

Trong bai bdo nay ching t6i gidi thiéu mot chuong trinh tinh todn xif Iy binh sai mang ludi
dudng chuyén theo phuong phap diém nit, mot phuong phap thudng dp dung khi binh sai lugi
dudng chuyén, mic di s6 lugng &n khi gidi phuong trinh 6 tang 1én so vdi phudng phép diéu
kién th6ng thudng nhung rat thudn tién khi 14p trinh. Ngoai viéc binh sai d€ nhén toa dd
di€m v4i gid tri x4c sudt nhat thi van d€ ddnh gid ching cling dudc dat ra. '

2.CO SG LY THUYET

Ban chét phuong phép binh sai diém nit 12 phuong phép diéu kién kém tham s6, ma
cd sd 1y thuyét da dudc dé cap trong céc tai lidu [1], [2] va [3]. Tham s& duge chon & day 1a
toa d6 x, y va géc dinh hudng o tai cdc di€m nit. Nh vay s6 lwgng 4n s& ciia phuong phép
nay it hon nhiéu so véi phuong phép tham s& dac biét khi mdi tuyén bao gdm nhiéu diém.
Qua4 trinh binh sai diém nit trdi qﬂa hai giai doan sau: l

2.1 Binh sai sd b{ goc

Buwdc nay khong nhat thi€t phai thyc hién, tuy vay né lam don gidn céc budc
tinh todn G€p theo, ddong thdi cho phép dénh gid k&€t qua do géc trong WGi nhiim thiét
lap trong sO k€t qud do.

Cho titng tuyén j, ta ¢ phuong trinh s6 hi€u chinh (khi binh sai tham $6)
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P ZZVﬂf =-daq+da, ~W, 1)

trong d6: n’ 12 s6 géc do wén tuyé’n. Bag; 80t va W, 1a s6 hi€u chinh géc dinh huéng
diu myén, cudi tuy€n va sai s6 khép géc dudng chuyén.

Vén dé § day la trong s6 P; cda (1) dudc tinh nhu thé' nao?
P, cia dudng chuyén j dugc tinh theo [4, tr. 146]

—~1-—-=-.1—+1+1+...+L

Pj Pl Pn'

Py va Py dudc tinh phu thubc vao phuong phép do géc tdan vong hay do géc theo
phuong phdp ddn gidn (huéng don) va s§ géc dinh hudng do néi. Néu tuyén gbi ddu 16n2
di€m niit va do géc theo phudng phép tdan vong thi theo [1, tr. 29]:

1 1 1 1

e S va P =—
Pl Pn' 2 nj

vé8i n; 12 s6 canh trong'duﬁng chuyén j.

Néu tuy€n di tir di€m goc c6 1 géc dinh hudng d€n di€m nit thi:

Pl Pnl 2 n j-!—O,S

Tuong tu néu tuyén di tr di€ém g6t do n6i 2 g6 dinh hudng dén diém it thi:-
L = 0375 ; L = l nén P_} = 1
Pl P n' 2 n j'+0,25

NEu ti€n hanh do géc theo phudng phép don gidn thi d6i véi tuyé&n chudn % =n
. . i
P6i v6i tuyén xudt phét tir 1 di€m géc khéng cé do ndi géc dinh huéng dén diém nit
thi tuyén d6 kh6ng tham gia vao giai doan binh sai so bd géc.

Néu goi ma trin hé s6 phuong trinh s§ hiéu chinh 14 A, kich thudc 1 x m (véi i 1a s8
lugng tuyén tham gia binh sai; m 12 s6 lugng di€m niit x4c dinh). A c6 c4c phén ti (A)y =+ 1
néu di€m nit ke j; trudng hop ke j thi (A)k = 0 (n€u diém mit k 12 di€m diu cda tuyén jthi
(A)x =1, cdn n€u k 1a di€m cudi tuyén j thi (A)=-1); V, A_, Wp 12 céc vectd cOt tudng ng
¢6 m 1a phan td; thi: :

V=—dAA, W, @)

Gidi (2) dudi diéu kién VPV = miﬁ; nghia 12 gidi hé phuong trinh chudn
(ATPA)A'Er +W, =0 (3)

vdi P 12 ma trdn chéo trong s8 tuyén do.
Né&u ky hiéu R = ATPA, ta c6:

Ry +Wp =0 )
va A =-RTTWp (5)

Vi ma tréin hé s§ phuong trinh chudn R ¢6 cdc phdn t¥ d&i xitng véi nhau qua dudng
chéo chinh va cdc phén t trén dudng chéo 16n hon 0. Nén khéng khé khin ta nhén thay:

-
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R.=Y.P; (©)

jek

R, =- Z P, : @)

Jjek.s

L4y vi du so d6 1udi da gidc sau dé minh hoa

N
i
1
1
|
|
i
i
1

Hinh 1. Vi du v& ludi da gidc 2 di€m mit

Céc gée ¢ diém nit do ndi v& hai huéng 1-M va 2-N theo phuong phép toan vong nén
L ; PZ':.L, P3 :—1~, Ps :—1—,v§1 E ot
5,25 6,5 3 8,25 5
Riéng tuy€n s6 4 khéng tham gia vao binh sai sd b6 gde vi khdng ¢ géc dinh hudng
gdc tai diém C.
Vectd ¢dt s6 hang tu do trong phudng trinh (3) dugc tinh
Ws=A"PW, .

trong s céc tuyén Py =

trong dé W,), =as+Y. Bl —a; ~180°k
1

BT 1a géc ndm bén trdi cla tuyén; k 1a s6 lugng géc do trén tuyén dé chuyén géc
dinh hudng tr ddu d€n cudi tuyén. '
Sau khi gidi tim s hiéu chinh sd bd A|m, vao géc dinh hudng tai diém nit, chiing ta d&
dang tim dugc s6 hiéu chinh so b ', vao géc B trong tuyén do j:
' 1
v =5 BY; ' (8)
P, |
Sau khi binh sai s bo géc, d€ dénh gid do chinh xdc do géc theo cong thic [4, tr. 154
JlPW; ]+ A Ws+n
m, =

h

&)

Véi n'= lel 1a t§ng binh phuong s& hang ty do trén tram do, do n61 hai géc dinh
hudng
n=l-m+n
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1- 56 tuyén c6 do n6i géc dinh hudng; m - s6 di€m nit; n — s6 lugng diém cé do ndi 2 géce
dinh huéng. Theo vidu trénl=5; m=2;n=2. Vay r; =5. Tuyén s6 4 khéng tham gia vao
binh sai so bd géc.
2.2. Binh sai chinh xdc
Sau binh sai s0 b, cdc gée B; do dude hiu chinh v, va géc dinh hudng canh ciia tuyén

dugc xac dinh theo:

Ojjt] = 0tj—pj + BiT -180°
va dya vao cédc canh do S; 41 x4c dinh dudc s6 gia toa d

AX; i+1 = Sji4+1.C080 j4

AYji41 =Sij41-sinajy ‘

N6i cdch khéc, bi€t toa do di€m dau tuyén, géc dinh hudng khdi ddu va céc gée, canh
do trén tuyén s& xédc dinh dudc toa d diém cui tuyén hoic lap dudc 3 phudng trinh diéu
kién kém 6 tham s cho m&i tuy&n nhu sau:

[v,]+6a, —6a, =0

1 , 1 '
[v, cosac]+;[:r]rvﬂ]+%rydcﬁ'acr —.;nc&xc +0c; — 0%, +i@, =0 (10)

[v, sina]-l[‘fv;]Jrlfdé‘ad +lfc5ac +dy, -y, tw, =0
P P p

D3i vdi tuyén g1 ddu 1én 1 di€m gdc khéng do néi gée dinh hudng (vi du tuyén 4 &
hinh 1) s& khéng c6 phudng trinh (10a) ma chi c6 2 phuong trinh diéu kién toa d6 (10b) va
(10c).

Néu k€t hgp tat cé cac phuong trinh diéu kién kém tham s6 cla tat ¢& cdc tuyén, ddéng
thoi sép x€p cdc phudng trinh (10a) vio nhém thit nhat va (10b), (10c) vao nhém thit 2, ta
c6: :

BV + BA+L =0 (11)

Vi Bla ma trin cdc hé s6 phudng trinh diéu kién

B - Ma trdn hé s§ céc tham s6

L -Ma trin s6 hang ¢ do phuong trinh diéu kién kém tham s6
L = (00..0 8x, 8y,... 5y 8yn)"
Tt phudng trinh (11) din t6i gidi hé phuong trinh chuén sau [2, tr.156]

b o) o) e

v8i N = BP™' BT, va K 1a cdc s6 lién hé
Tix (12) ta di d€n phudng trinh chudn duy nhat

RA+b=0 (13)
trongdé R=B8"N"'f vab=p"N"'L

A
Gidi (13), ta dudc nghiém A= [AQJ =-R7b

§

trong d6° Ay = (8ot 803 ... S0ty )T va Ag = (6%, 6x; ... 6x, 6y.,)1‘

Sau khi ¢6 A, va As, d61 v6i tuy€n j g6i ddu 2 géc dinh hudng (tuy€n chufn) ta ¢6 ba
phudng trinh di€u kién (10) ma s6 hang tu do phuong trinh thit nhat 13 doy - doie, $6 hang ty
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do phudng trinh thi hai, thi ba 12 0, va o,’dudc tinh theo géc dinh hudng cdc canh di hi¢u
chinh va toa d6 cac di€ém nit da hiéu chinh 8x, dy. Ti€p tuc thay A vao (12), ta im dudc '
vectd lién hé ciia tat ca cdc tuyén K =—-N"'(BA+L). S§ hiéu chinh vao céc géc, canh clia
tuyén j dudc tinh nhu sau
VJ‘ = PJ'_IBJ'KJ‘

Sau khi da c6 céc géc, canh sau binh sai ciia ting tuyén, chiing ta ¢6 thé dang ching d€ tinh
toa d9 sau binh sai clia tat c4 cdc diém trong tuy€n do.

Sai s trung phuong don vi trong s6

- [PW]]+> W/N;'W,+Ab, +A'b,
» 3(l-m)+n ,
Néu ky hitu Q= R, sai s6 trung phuong géc dinh hudng va vi tri tai it k dude tinh nhu sau

mg, = P\}(Qa)&
m, = JIN (e
m, =H (Qy)kk

P& danh gid d6 chinh xéc cho cdc yéu 16 F cla cdc tuyén (chdng han nhu toa d6 cila
cdc di€m trong tuyén), ta c6 cdng thifc [6, tr. 251]

1 AT O Own Ny
B =N W] %zx QALT]

trong d6 Npy=tP"Ff
N, =BP [T

cdc ma trdn
. QK - N—] _NfIBQAﬁTN—l

)

Ogy = N_iﬁQa

va cidc vectd
oF 1 ol
=| — va = —
/ (aVl y (aA)o

3. KET QUA TINH TOAN VA PHAN TICH SO SANH

Pé ching minh tinh ding ddn clia thuat todn va chuong trinh binh sai ludi da gidc BSDGL
da trinh bay & phin 1, ching t6i s& dung chuong trinh da viét d€ chay cho 3 vi du miu va so
sanh véi k€t qué tir mét chudng tinh khdc dudce viét theo thuét todn binh sai tham s6 théng
thudng. '

Nhim ddm béo tinh da dang cia cdu hinh ludi, 3 vi du dudc chon bao gdm mot tuyén da
gidc don, Iudi da gidc mot diém nit va ludi da gidc hai di€m nit. 3 cdc vi du trong s6 géc do
bing 1 do géc do theo phudng phép don gidn

3.1. Tuyé&n da gidc don
Sd dd 1uSi cho & hinh vé sau
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So do luoi khong che va ellipse sai so vi tri diem

T 1 1 T T Ll 1 1 I 1 1

8500 |- i

7500

7000

North (m)

! { ! Il 1 ] ! ! !

1 Il
3500 4000

4500 + 5000 5500 6000 6500 7000 7500 B8OOO 8500
East (m)
Hinh 2. So dé tuyé&n da gidc don
S6 lidu gdc va s8 liéu do cda ludi trén cho & bang 1 va 2
Bang 1. S8 liéu gbc
Piém X (m) Y(m)

1 6385.808 4108.000

2 7174.295 7710.303

11 6102.025 3149.111

12 6588.681 8520.893
_ Béng 2. S6 lié¢u do
Tén goc Tri géc Tén canh Tri canh (m)
11-01-03 179 38’43~ 01-03 500.216
01-03-04 205 14 49 03-04 730.983
03-04-05 183 25 28 04-05 731.805
04-05-06 190 31 25 05-06 483.115
05-06-07 78 16 18 06-07 450.208
06-07-08 178 28. 14 07-08 381.973
07-08-09 181 35 25 08-09 400.252
08-09-10 268 31 02 09-10 538.444
09-10-02 175 44 33 10-02 489.866
10-02-12 210 53 40

Sai s8 trung phuong do géc 1a 5.0”; Sai s6 trung phuong do canh 1a (3+10°%S,,) mm
Céc k€t qua binh sai tit BSDGI va t thuét todn tham s6 théng thudng cho & bdng 3 va 4

Bdng 3. Toa dé cdc di€m sau binh sai

DPiém BSDGI Tham s& Chénh léch
X(m) Y(m) X(m) Y (m) AX(mm) AY (mm)
3 6530.706 4586,771 6530.706 4586.771 0 0
4 6423.789 5309.893 6423.789 5309.893 0 0
5 6273.678 6026.138 6273.678 - 6026.138 0 0
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6 6089.872 6472.923 6089.872 6472.923 0 0
7 6532.345 6556.015 6532.345 6556.015 0 0
8 6909.503 6616.474 6909.503 6616.474 0 0
9 7302.800 6690.766 7302.800 6690.766 0 0
10 | 7216.595 7222.266 7216.595 7222.266 0 0
Béng 4. Sai s& trung phudng gidi han vi tri diém (95%)
Piém BSDGI Tham s§ Chénh Iéch
m,(m) m,(m) m,(m) m, (m) Am,(mm) Amy(mm)
3 0.047 0.023 0.047 0.023 0 0
4 0.088 0.030 0.088 0.030 0 0
5 0.101 0.038 0.101 0.038 0 0
6 0.108 0.049 0.108 0.049 0 0
7 0.110 0.043 0.109 0.043 1 0
8 0.108 0.038 0.108 0.038 0 0
9 0.103 0.031 0.103 0.031 0 0
10 0.053 0.020 . 0.053 0.020 0 0

A

Céc bang trén cho thdy toa do sau binh sai t hai phdn mém hoan toan dong

nhau, cdn sai $6 trung phuong vi tri diém 1&ch nhau nhiéu nhdt & truc X t6i da la 1 mm.
3.2, Luéida gidc mét diém nit
So d6 1udi cho & hinh vé sau

x 104 So do luoi khang che va ellipse sai so vi tri diem
1()7I T ] 1 T 1 Ll i T I |
95}
E
L
=
o
pa
9_
8.5k =
1 ] 1 Il 1 | L L ] 1
6.88 6.9 692 694 696 698 7 702 7.04 7086
East (m) x10%
Hinh 3. Sd d6 ludi mét diém nit
Bing 5. S0 liéu gbc
Piém X(m) Y (m)
1 94391.500 689626.400
2 85986.600 690625.130
3 88157.810 701861.040
14 98923.040 691739.490
15 88002.000 687170.000
16 883978.090 707804.700

nh4t véi
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Bang 6. S6'liéu do

Tén géc Tri géc Tén canh Tri canh (m)
14-01-05 71°157 237 01-05 1500.000
0i-05-06 220 22 08 05-06 2100.000
05-06-07 138 41 46 06-07 1800.000
06-07-04 220 56 06 07-04 2500.000
07-04-11 126 06 22 02-08 1850.000
15-02-08 101 05 50 08-09 1800.000
02-08-09 215 04 16 09-10 2000.000
08-09-10 144 13 09 10-04 1900.000
09-10-04 181 43 20 04-11 - 2200.000
10-04-11 219 59 53 11-12 1800.000
04-11-12 209 59 30 12-13 1700.000
11~=12~13 177 51 41 13-03 1600.000
12-13-03 241 08 26

13-03-16 90 47 10

Sai s6 trung phudng do géc 1a 0.8”; Sai s6 trung phudng do canh 13 34mm.

Céc k€t qua binh sai (Y thuét todn da trinh biy va t¥ thuit toan tham s& théng thudng cho
d bang 7 va 8

Bing 7. Toa dd cdc diém sau binh sai

Piém BSDGI Tham sd Chénh 1éch
X(m) Y(m) X(m) Y(m) AX(mm) | AY(mm)
4 90719.282 (696180.076| 90719.281 [696180.076 1 0
5 94228.034 (691117.472|94228.034 (691117.472 0 0
6 92701.594 |692559.681| 92701.593 [692559.681 1 0
7 92525.383 |694451.498| 92525.383 |694451.498 0 0
8 B7375.317 |691847.401| 87375.317 {691847.401 0 0
9 87757.857 |693597.100|87797.856 |693597.100 1 0
10 | 89315.430|694899.771|89315.429 [694899,771 1 0
11 | 91011.670 |698360.564| 91011.669 |698360.565 1 I
12 [ 90327.072|700025.295]| 90327.072 |700025.296 0 g
13 | 89739.6301701620.574| 859739.630 (701620.574 0 0
Bdng 8. Sai 6 trung phudng gidi han vj tri diém (95%)
Diém BSDGI Tham s Chénh 1éch
m,(m) my(m) my(m) m, (m) Am,(mm) Am,(mm)
4 0.024 0.030 0.024 0 031 0 1
5 0.007 0.033 0.007 0.034 0 1
6 0.023 0.036 0.023 0.036 0 0
7) 0.025 0.038 0,025 0.038 0 0
8 0.025 0.023 0.025 0. 823 0 0
9 0.02e6 0.035 0.026 0.035 0 0
10 0.029 0.034 0.029 0.035 0 1
1x 0.026 0.036 05027 0.036 I 0
12 0.030 0.031 0.030 0.032 0 1
13 0.031 0.008 0.031 0.008 0 0

Cédc bang trén cho thdy toa do diém va SSTP vi tri di€m 1&ch nhau nhiéu nhat 13 1
mm. Do d6 ¢6 thé két luén 1a céc két qui hoan toan phi hdp.
33. Lu6ida gidc 2 di€m nat |

Vi du nay dugc rit ra tif tai liéu [6], trong d6 céc tac gid da phén tich va cho két qua
sau binh sai. Vi viy ching ta ¢6 thém mot s¢ liéu d€ so sanh. So dd 1udi ciia vi du nay cho &
hinh vé sau
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x 104 So do luoi khong che va ellipse sai so vi tri diem
T T - 4 T ] T
12} o
11} -
10} o
9t =
E 8} g
£
6 =
[=]
= 71 Al
61 =}
5} -
41 ]
3 | L 1 Z]
0 2 10
East (m) x 104
Hinh 4. Sd dd 1udi hai di€m nit
Bang 9. S6'lidu goc
Diém X(m) Y (m)
1 99800.000 23500.000
2 125242.6580 48344.840
3 28177.610 57475.890
4 55827.590 83341.740
17 109633.368 25317.931
18 123884.228 38437.541
19 28917.970 47503.334
20 48524.841 76510.206
Bang 10. S¢'li¢u do
Tén gbc Tri goc Tén canh Tri canh (m)
18-02-07 260°43726.4" 02-07 11761.72
02-07-08 203 03 52 3 07-08 10557.50
07-08-05 150 54 19 0 08-05 8915.74
08-05-11 219 15 31 8 01-09 10670.51
17-01-0% 89 46 57 6 09-10 9503.64
01-09-10 178 12 52 5 10-05 10866.51
09-10-05 177 52 08 6 05-11 11868.01
10-05-11 279 48 14 5 1l=12 9019.91
G5—=11~-12 160 02 29 1 12-06 14302.83
11-12-06 174 09 15 4 04-14 9299.07
12-06-16 112 18 19 2 14-13 11806.75
20-04-14 60 25 12 4 13-06 9175.95
04-14-13 164 32 55 3 03—15 12333. 53
14-13-06 202 21 05 1 15-~16 12403.57
13-06-16 52 14 09 3 16-06 8381.51
19-03-15 88 11 23 3
03-15-16 170 09 12 1
15-16-06 170 03 25 0

Sai s6 trung phuong do géc 1 1.07: Sai s6 trung phudng do canh 12 50mm.
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Céc két qua binh sai (i thuéit todn da trinh bay va tit thuat todn tham s& thong thudng cho
& bdang 11 va 12 '
Bang 11. Toa dd cdc diém sau binh sai
Piém BSDGI Tham s& Tai liéu [6]
X(m) Y(m) X(m) Y (m) X (m) Y (m)
95299.906 | 54200.054 | 95299.901| 54200.051 | 95299.907 | 54200. 049

5

6 | 60799.978 | 53900.056 | 60799.975| 53900.051 | 60799.582 | 53900.073
7 (113995.946| 51800.060 {113999.9544|51800.060
8

)

103499.917| 50700.044 {103499.915| 50700.043
97899.994 | 34000.013 | 97895.954| 34000.012
10 | 96499.956|43399.987 | 96499.955| 43395.985
11 | 83899.936|50900.045| 83899.932| 50900.036
12 | 74900.010 | 51500.068 | 74900.006| 51500.050
13 | 57600.027 | 62498.976 | 57600,026| 62499.973
14 | 58000.024 | 74299.973 | 58000.024] 74299.971
15 | 40500.015|58000.017 | 40500,018| 58000.017
16 | 52799.990|56400.098 | 52799.989| 56400.096

Bang 12. Sai s trung phitdng gidi han vi tri diém (95%)

Piém BSDGI Tham s8 Tai ligu [6]

my(m) m,(m) m,(m) m,(m) m,(m) my(m)

5 0.153 0.151 0.154 0.151 0.152 0.149

6 0.150 0.152 0.150 0.153 0.149 '0.152

7 0.112 0.093 0.112 0.093

8 0.139 0.134 0.140 0.135

9 0.083 0.112 0.084 0112

10 0.120 0.142 0.121 0.143

11 0.161 0.176 0.162 0.177

12 0.164 0.176 0.164 0.176

13 0.124 0.139 0.125 0.140

14 0.075 0.111 0.075 0.111

15 0.111 0.094 0,112 0.094

16 0.138 0.141 0.139 0.141

Béng 13. Chénh léch toa dd va sai sd trung phudng vi tri diém (39.4%)

Piém| AX(mm) m,(mm) AY (mm) m,(mm)
5 5 63 3 62
6 3 61 5 62
7 2 46 0 38
8 2 57 1 55
9 0 34 1 46
10 1 49 2 58
4 | 4 66 9 72
12 4 67 18 72
13 1 51 3 59
14 0 31 2 45
15 i 46 0 38
16 1 57 b 58

Béng 13 cho th&y toa do sau binh sai ciia hai thuit todn 1éch nhiéu nh4t 12 18mm chi
yéu tai cdc di€m gitta tuy€n (11 va 12). Tuy nhién ciing theo bang 13 cdc d6 1éch nay déu
ch&p nhan dugc do chiing nhé hon sai s8 vi tri chudn (39.4%). Su chénh 1&ch 16n nh4t giwa
k&l qué binh sai di€u kién kém 4n 56 va tai liéu [6] 8 cdc diém mit 13 17mm. Trong khi dé
cdc sai s8 trung phuong vi tri di€m clia BSPGI triing hgp vdi tai liéu [6] tai cdc diém nit va
hoan toan triing hop véi binh sai tham s& & t4t ca céc diém.
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Qua viéc so sdnh cdc k&t qud binh sai, ta thdy chuong trinh binh sai theo phudng phap
di€m niit va theo binh sai tham s6 cung c&p cc toa d6 sau binh sai phi hgp véi nhau. V€ sai
56 trung piiudng vi tri di€m sau binh sai clia hai chudng trinh hoan toan tring nhau dén mitc
mm. Vi thé chuong trinh BSDGI ¢6 th€ diing d€ binh sai chit ch& ludi da gidc nha nude va
ludi da gidc phuc vu thi cong cong trinh.

ADJUSTMENT OF TRAVERSE USING TO NODE METHOD

Dao Xuan Loc, Nguyen Ngoc Lau
University of Technology — VNU-HCM

ABSTRACT: For geodetic traverses, the most suitable processing method is condition
adjustment with unknown. However this method has not widely applied to present adjustment
software packages. In this paper, we present basic theory of mentioned method for traverses.
The results of comparison between the new method and the conventional parameter method
show correct of the algorithm and our software named “BSDGI” can be used to adjust
robustly high precision traverses.
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