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BINH SAl I.U'dl GOC - CANH €O TINH péEN sal sO
HE THONG TRONG BO KHOANG CACH

ThS. NGUYEN HAI DONG
KS. LE NGOC XUYEN
Trung tam Vién tham Quéc gia
Tom tat:

Bé{ bao gidi thiéu phuong phép tinh toan binh sai ludi tréc dia do goc - canh co tinh dén
sa/: s6 hé théng trong do khodng cach. Bong thoi dé xuét st dung phuong phap nay trong
diéu kién thiét bi toan dac dién tir da ching loai nhu & Viét Nam hién nay. Viéc ing dung
phUdng phap binh sai ludi tréc dia do goc - canh co tinh dén sai s6 hé thong trong do

khoang cach co nhiéu trién vong, la huéng di tét dé nang cao dé chinh xac clia cac diém
ludi trac dia hién nay.

I. it van dé
ién tai viéc tinh toan binh sai cac s6 liéu do dé tinh toan ra toa do cac diém cta ludi
dua trén s6 liéu do gbc, canh clia cac gée, canh trong UG nhu’ng chua tinh dén sai
sé hé thong trong cong tac do canh khi may do chua dugc kiém nghlem dé xac dinh
ang sé cong, hang s6 nhan tic 1a chua xac dinh dudc ty 1é thu phong clia chiéu dai cac
canh do. Day ciing la mét yéu té quan trong can phai ké dé&n khi ti€n hanh x{ ly va tinh toan
cac s6 liéu tric dia hién nay nhat la di véi nhimg may toan dac dién tlr lau ngay khéng

dudc kiém dinh va bao dudng dinh ky. Thong thudng, hau hét cac phan mém tinh toan binh
sai hién nay chua tinh dén ngudn sai s hé thong trong cong tac do khoang céach.

Do vay, viéc sif dung cac s6 liéu do khodng cach trong Iu6i dé dua vao tinh toan binh
sai thi sai s6 hé thdng trong do khoang cach c6 anh hudng dén két qua tinh toan toa do
clia cac diém trong ludi ting day.

Il. Kha ning img dung cua phuong phép

Nghién c(ru, xay dung qui trinh va chu’dng trinh binh sai c6 ké dén sai s6 hé thong trong
do khoang cach la mét nhiém vu quan trong, né cé y nghia thuc tién véi céng tac do dac
ngoai thuc dia hién nay bdi vi trong khi san xuat rat it tac nghlep bét thoi gian ngoai thuc
dia dé tién hanh kiém nghiém va xac dinh cac sai s6 hé théng clia may, va lai viéc xac dinh
c4c sai s6 hé théng nay cling doi hoi phai c6 bai kiém nghlem va nhiéu diéu kién khac nita.
Do vay phuong phap tinh toan binh sai ludi tric dia do goc - canh c¢é tinh dén sai s6 hé
théng trong do khoang cach cé y nghia khoa hoc nhat dinh va ciing c¢é y nghia rat sat voi
thuc tién san xuat.

Trong tinh hinh san xuét hién nay thi ngay cang xuat hién nhiéu luéi ting day co6 do ca
gbc va cac canh trong ludi diéu nay cé nghia la ludi goc - canh xuat hién ngay cang nhiéu
va trd nén phd bién. Vi vay viéc xay dung moét qui trinh va mét chu’dng trinh tinh toan binh
sai c6 ké dén sai sO hé théng trong do khoang cach la mét viéc cap thiét va quan trong dé
dap (g cho viéc dong bd nang cao dé chinh xac clia cac diém ca & phu’dng dién do dac
va phudng dién tinh toan xtt ly s6 liéu sau khi do.
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lll. Phuong phap binh sai Iudi géc - canh c6 ké dén sai s6 hé théng trong do
khoang cach

Ta biét m6i lui déu cb s6 liéu gbe t6i thiéu, ngoai cac sé liéu goc toi thiéu ra ta c6 thé
dua thém ty 1& thu phéng chiéu dai - chinh 13 sai s6 hé thdng trong do khoang cach - véi
céc phan khac 1 ctia né la dm, ltc nay ty 1& thu phéng ctia n6 sé 1a m+ dm, goi la ty 1& thu
phéng vi tir sai s6 hé théng nay sé lam cho chiéu dai canh ctia Iudi khi nhan véi né cé thé
dai ra ho&c ngan di.

Khi binh sai c6 ké dén sai s6 hé théng trong do khoang cach, can ci vao tinh hinh thuc
t€ khi xay dung ludi c6 thé cé cac cach x{r ly khac nhau. Vi du: Trong Iusi phu thudc do gbc
canh néu toan ludi st dung chung mét may do khodng cach thi toan Iugi cé thé st dung
chung mot ty 1& thu phéng m, khi trong Iudi sir dung tir 02 may do khoang cach trd 1én, méi
may sé c6 mot ty 1é thu phongriéngla U, ,i=2,3

Diéu do ciling c6 nghia la d& mac nhién thira nhan ty 1é thu phéng sé liéu goc bang 1.
Néu nhu la lugi doc lap, trong mot lusi chi sir dung mét may do khodng cach, sai s6 hé
théng sé khong phat hién dugc, nhung khi st dung 02 may do khoang cach thi van cé thé
x ly theo ly thuyét nay dugc. Luc nay ta cho mot may cé ty 1& thu phéng béng 1 con may
kia c6 ty 1& thu phong la m, tinh huéng xt Iy véi lusi doc 1ap dung nhiéu may do khoang
cach cé thé x{r ly tuong tu nhu cach nay. Ly thuyét x( Iy nay ciing khéng cho phép xac dinh
sai s6 hé théng clia titng canh, mat khac khi tdng thém &n s6 thi lai ting thém tri do t6i thiéu
vi thé véi mét |ugi thuan do canh chi khi cé nhiéu tri do thira méi c6 thé x(r Iy theo ly thuyét
nay.

ll.1. Binh sai diéu kién co ké dén sai sé hé théng trong do khodng cdch
111.1.1. Anh hudng cia sai s6 hé théng trong do canh déi voi goc gian tiép:

Ta biét trong binh sai ui géc - canh thi phuong trinh diéu kién déu dinh dén géc truc
ti€p do va gbc gian ti€p tinh tir canh, sai s& cla géc tinh tir canh cé thé xac dinh theo ly
thuyét qui luat lan truyén clia sai s6 do. Bay gid néu trong phudng trinh clia canh lai ¢6 4n
s6 la ty |é thu phong thi ty 1é thu phéng nay ciing sé tham gia vao viéc tinh ra géc. Chinh
vi vay can nghién clu anh hudng cla ty & thu phéng déi véi goc tinh gian tiép tir két qua
do canh. Tl quan hé vi phan gilta gia tri gbc gian ti€p va tri do canh ta cé:

1
dA:g—(da—costb—cosBdc) (3-1-1)

a
Chuyén sang quan hé sai sé ta dudc:

vAz%@)a—coszc—costc) (3-1-2)

Hinh (3-1)
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Nhu hinh (3 - 1) a, b, ¢ la cac canh do clia VABC. Néu coi ty 1& thu phéng clia cac canh
lan lutla L1, [, ,}L , va theo cong thirc Cosin clia lugng giac phang ta cé:

(1,a)” = (p,b)* +(p.0)* =2(u,b)(p.c)cos A Gd

Vi phan céng thic trén, thay ky hiéu vi phan b&ng s6 hiéu chinh cé k& dén thir nguyén
va qua bién déi ta dugc:

v, = Bi(va —cos Cv, —cos Bv,)
h, (3-1-4
+ﬁ {a25ua —~ (b2 —bc cos A)5ub - (c2 —bccos A)5HC }

Trong cong thirc trén s& hang thir nhat bén phéi chinh la cong thic (3 -1 - 1) & trén, s6
hang th hai chinh la anh hudng cla ty 1& thu phong dén gbc gian tiép tinh dugc. Néu ta
coi ty & thu phong clia cac canh la nhu nhau tic la:

ta s& c6 cong thic:

P, P & s - if
UA_h—(ua—cosCub—cosBUC)+a—ha(a -b"=c +2bccosA)du (3-1-5)

a

viét gon hon la:

W= :” (v, —cos Cv, —costc)+-£—(K)du

a a

(3-1-6)

Tur cong thic trén khi cho K = 0 tic la khi ty 18 thu phéng clia cac canh nhu nhau thi
khong anh hudng dén géc gian tiép. Trong cong thirc (3 - 1-6) V,,V,,V, c6 don vi la cen-
timét, canh a, b, ¢ va h, c6 don vi la mét, p, = 2062.65, p = 206265.

I1.1.2. Ty lé thu phong tham gia vao binh sai ludi do canh:

Phuong trinh diéu kién canh trong luéi do canh doc 1ap déu bidu thi dudi dang géc tinh
gian tiép. Nhu muc I11.1.1 & trén d& trinh bay, n&u nhu ty 1& thu phéng ciia ca 3 canh hinh
tam giac 1a nhu nhau thi ty 1& thu phdng khong anh hudng dén s6 hiéu chinh géc tinh gian
tiép.

Trong Iuéi phu thudc sé cé phuang trinh diéu kién phu thudc dudi dang phuong vi hay
toa d6 phu thudc. Luc nay phuong trinh didu kién dudc viét nhu ludi thdng thudng sau do
g4n cho cac gbc tinh gian tiép thém phan anh hudng cla ty |& thu phong dén sé hiéu chinh.
Ty 1& thu phong s& anh hudng dén didu kién goc phuong vi. V6i phuong vi clia canh md

dau trong tam giac th(t nhat 1a a,, ¢, thi anh hudng d&n phuong trinh diéu kién phuong vi
sé la:

i+l —
i=1 ¢ i=l Civl ¢

n p n-1 p p
2 i?livci —z ihc cos 4, +-];”—cosBl. ai+,ua6u—a)a=0 (3-1-7)
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Trong dé'

5 — @S, cos C, )t ’Z (S25 - 4,8,z 008€ ) @ 1-8)

n-—1
cn

Trong cong thirc trén dau + phu thudc vao vi tri clia géc C, don vij clia du la 6‘u 109,
con don vi clia L la [L.10°

Ty 18 thu phéng cling anh hudng dén phuong trinh diéu kién toa d6 khi tinh sé gia toa
do ta cling phai dung dén goéc Cy, C,, . . . C,4 va cac canh lién quan a4, a,, . . a,.q. Anh

hudng cua ty 1é thu phéng 5/1 dén phuong trinh diéu kién toa dé sé la:

-(y y')(S ~aS,; cos C, )i

) (3-1-9)
kel (8% —a,S 4 cos C, o
Va anh hudng dén sé gia toa do sé la:
AX, = la, cose,
A " 3-1-10
Ay, = la; sing, ( )

Khai trién tuyén tinh ta sé& dudc dang cuéi cling clia phuong trinh diéu kién toa do6 mdi (co
k& dén ty 1é thu phong clia cac canh dnh hudng dén cac goc gian tiép) la:

Ax n-1 == 7. i
2[+y,zh Yi cos B, +y"h Vst 6og A }'a‘ & |:iy"h—y'—j|) Lo o =0

i=l ¢ Cisl

M

n=| s L n—l 2
—[i%cosB,ix—"thosAm—% ai+2{ix" x’}»c‘-ﬂléuAﬂ) ,=0
i=1 i

B-1-11)

Trong cong thic trén hé s6 1., ya K, c6 don vi centimét vi da nhan véi 10°, hé sd
Su nhan véi 10°.

TY 1é thu phéng anh hudng dén tri binh sai clia canh S s& la: § = [1a, va § = [IC, va
s6 hiéu chinh tuong imgla v, =V, +adlf va v, =v, +cflf  vaanh hudng dén
phuong vi clia canh a; khi ké den anh hudng cla ty Ie thu phong: :

i J
a,=a,+v, =0+ > (&0 (B 1-12)
i=1

J

va téng hop anh hudng dén phuong vi clia canh a; sé la:
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(3-1-13)
Dai véi canh th( j thi toa do clia cac diém gian cach la:
=
X, =X+ = Z Ha,cosa,;
i=1
2 (3-1-14)
=Y+, =ypt) fid sing,

va anh hudéng dén sé hiéu chinh clia toa dé sé la:

J= -1, =l =
Z h Z

c‘, Cisl i=

+ i:—(&ll)(SjB ~ 2,8 ,,1008C, )+ (xj —x,) S

c ¢ a;

i i+] !

=l X, —X, X, — X, Ay, Ll ox
v, =) —| £ 'cosBii—’——'”cosA.“—iu +O L
; h h i a; ¢

(- )
+| 2 ~>—2(S2 —a,8,cosC, )+ (y. - S
CIhcl ( 19 4B 1) (y_, J’l) H
(3-1-15)
lll.2. Binh sai gidn tiép Iudi gdc - canh cd ké dén ty 1é thu phdng trong do canh
Ta biét trong binh sai gian ti€p méi tri do canh sé c6 mét phuong trinh sai s6 (phuong
trinh sé hiéu ch/nh) vi vay ty 1& thu phéng chi lién quan dén ting canh. Can c(f vao tinh
hinh do cla Iu’0| dé c6 thé dat ra mot hoc nhiéu hon 01 ty 1& thu phéng. Khi dat thém 1 ty
|é thu phéng can thém 1 tri do.
Gia st lugi c6 n, diém can xac dinh, n, diém da biét, téng s6 diém trong 1udi Ia N, = Ng
+ ny. Gia sl toa do clia cac diém can xac dinh Ia X;vaY;, toa do gan ding cla chung la
X° y?O vasoé hiéu chinh tuong (mg la x,. va yi thi tri binh sai cla chung sé la:
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Y;=Y0+J’>l (3-2"1)
i:n0+1,n0+2,..,np

Knii<n,, £, =5,=0, X,=X],
la [ néu I8y tri gan dung uo—lse co (1
S, sé c6 quan hé:

= Y, véi canh do truc tiép c6 ty Ié thu phéng
140U Toa dd ctia diém k va j & hai dau canh

88, = (&, - £+ (%)

Pem cong thic trén trién khai tuyén tinh ta cé:

XP=XG O T PO S AT S

f

— J 4 »
US,. ) So X So Vet So Xj + S() yj _Siéﬂ— ls,
kj ki ki ki
(3-2~3)
hoac viét gon thanh:
0 4 .0 04 . 0n ~
g =—COSQX, —sina, y, +cosa,X; +sina, y, —s,00 -1, (3-2-4)

Céng thirc (3 - 2 - 3) ndi Ién anh hudng cla ty |& thu phéng dén phuong tr|nh sai s6 trong
do canh. Trong cong thrc trén —/ S0

i

S,g. : 1a chiéu dai canh tinh dLrQC tur toa dd gan dung.
S, :latri do truc tiép.

Néu —l I&y don vi la cm thi sé hiéu chinh x, y, D ¢b don vi la cm, 6‘u c6 don vi la cm
nhan véi 106 ty 1é thu phéng sé la 5;1 10°

Khi mét dau cla canh S; (diém k hodc diém j) 1a diém da co toa d6, trong cong thic (3
-2-8)x, =, =0 (hodic X, = p, = 0 ). C&n c vao tinh hinh thuc t& clia Iu6i néu canh
S; lai c6 ty Ié thu phong la ﬁ, thi theo (3 - 2 - 3) phuang trinh s6 hiéu chinh ctia canh S, sé
cb sb hang —Stéﬁt . Sau khi lap hé phuang trinh sai s6 céng viéc tinh toan binh sai sé
dién ra theo qui luat chung.

Binh sai Iugi do géc canh khi tat ca cac canh déu cé cung moét hé s6 thu phéng L . Két
qua binh sai cho ra toa d6 da binh sai clia cac diém, do chinh xac vi tri cac diém va Elip
sai s6 clia cac diém.

I1.3. S6'liéu do dac Iudi thuc nghiém va két qua tinh todn binh sai

Ludi thuc nghiém da dugc ti€n hanh do dac véi hai may toan dac dién tir1a may TC 1101
(d6 chinh xac do géc la + 1" va do chinh xac do canh la + 2 mm) va may SET 2C Il (d6
chinh xac do goc la + 5” va dé chinh xac do canh la + 3 mm). Ca hai may nay trudc khi
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do da khong dudc tién hanh kiém nghiém dé xac dinh hang s6 cong va hing s6 nhan cla
cac may, trong khi do chi st dung mét loai guong.

Trong cac bang sau thi két qua binh sai theo phuong phap théng thudng dudc ky hiéu
Ia PA.1 con két qua binh sai theo phuong phap c6 ké dén sai s6 hé théng trong do khoang
cach dugc ky hiéu la PA.2. (Xem bang 4-3, bang 4-4, béng 4-5, béng 4-6, bang 4-7, bang
4-8, bang 4-9)

S6 hiéu chinh cua cac géc do sau binh sai may TC 1101

Bang (4 - 3)
— _Téngécdo | Gécdo | S&higuchinh (*) |
Trai | Giita | Phai | Do | Phit| Gidy  PA1 | PA2 | Chénh
1 TNO1 5539 TNO2 50 6 41.0 -13.01 -12.87. 0.4
2 5539 _TNO2_ TNO1 38 20 51.0 1.34 1.31 -0.03
3 TNO2 _TNO1_ 5539 91 32 32.0 7.66 7.57, -0.09
4 TNO4 _TNO1_ TNO2 86 15/ 20.0] -3.52 -3.52 0.00
9 TNO1 _TNO2_ TNO4 48 26, 48.0f -0.82 -0.84| -0.02
6 TNO2 _TNO4_ TNO1 45 17 47.0 9.34 9.36 0.02
7 TNO3 _TNO4_ TNO2 39 43| 35.0 0.49 0.45 -0.04
8 TNO4 _TNO2_ TNO3 62 52| 45.0) -2.63 -2.51 0.12
9 TNO2 _TNO3_ TNO4 77 23 37.0 5.14 5.06) -0.08
10 5540 _TNO4_ TNO3 85! 0f 38.0, -0.60 -0.60 0.00
45 TN17 _TN15_ TN18 | ~766 57 47.0, 249 247 -0.02
46 TN15 _TN18_ TN17 | 61 22, 45.0 2.01 2.01 0.00
47 TN19 _TN17_ TN18 34 52 6.0 -2.69 -2.74 -0.05
48 TN17 _TN18_ TN19 54 50, 26.0 0.57 0.58 0.01
49 TN18 _TN19_ TN17 90 17/ 32.0] -1.87 -1.84 0.03
50 TN20 _TN17_ TN19 41 15 47.0 0.30 0.27, -0.03
51 TN17 _TN19_ TN20 55 77 21.0 3.19 3.28 0.09
52 TN19 _TN20_ TN17 83 36| 53.00 -4.49 -4,55 -0.06
53 5531 _TN20_ TN19 50 0 38.0, 14.55 14.59 0.04
54 TN20 _TN19_ 5531 75 42 420 0.03 0.02) -0.01
55 TN19 5531 TN20 | 54/ 16 36.0, -10.57| -10.61 -0.04

IV. Nhan xét - Panh gia

Theo két qua binh sai clia ca hai phuong phép véi hai loai may do khac nhau thi sai s6
trung phuong trong s don vi (Mo) clia phuaong &n binh sai théng thudng (PA. 1) xap xi bang
sai s6 trung phuang trong s6 don vi (Mo) ctia phuong phap binh sai c6 ké dén sai s6 hé
thdng trong do khoang céch (PA.2) méc du s6 lugng an s6 trong phuong phap binh sai cé
ké dén sai s6 hé théng trong do khoang cach I6n han trong phuong phap binh sai thong
thudng (chénh léch nhau dén 0.01). Diéu nay c6 nghia 1a dé chinh xac ctia cac diém ting
day trong Iudi sau khi binh sai theo phuang phap c6 ké dén sai s6 hé théng trong do khoang
cach da dugc cai thién.

Nhin vao bang so sanh sé hiéu chinh clia cac tri do gbc (bdng 4 - 3 va bang 4 - 4) ta
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S6 hiéu chinh ctia cac géc do sau binh sai may SET 2C Il
Bang (4 - 4)

gy “Tén géc do . Gocdo . SGhiéuchinh (*) |
é Trsi | Gita . Phai . D6 | Phat | Giay PA.1 | PA2 _ Chénh
1 TNO1 _5539_ TNO2 | 50, 6 43.0] -17.02/ -16.97  0.05|
2 5539 TNO2_ TNO1 | 38l 200 20 123 1.21] r0.02
3 TNO2 _TNO1_ 5539 | o1 32| 33.0 7.80| 76, -0.04
4 | TNO4 TNO1_ TNO2 [Borgsl 0 5 210 so7 . -0.02
5 _ TNO1 _TNO2_ TNO4 | 48| 28] 47.0] -3.66| -0.04
6 | TNO2 _TNO4_ TNO1 | 48] 17| 490 973 0.05
7 | TNO3 _TNO4_ TNO2 30| 43 37.0 -4.56| 0.10
8 TNO4 TNO2 TNO3 62| 52| 420 2.50 0.02
9 TNO2 _TNO3_ TNO4 L7 23] 40.0] 7308 295 -0.10
10 5540 _TNO4_ TNO3 "85 o 370 000 000 .0.00
45 | TN17 _TN15_ TN18 66| 57 480 093 092 -0.01
46 TN15 _TN18_ TN17 | 61| 22 440 1.39 139 0.00
47 TN19 _TN17_ TN18 | 34| 52| 90 -675 -6.78 -0.03
48 | TN17__TN18_ TN19 | 54 50 250 052 052 0.0
49 | TN18 _TN19_TN17 90 17 330 -0.77, -0.74 _ 0.03
50 | TN20 _TN17_ TN19 41 15 480 -0.58 _ -0.59 --0.01
51 | TN17 _TN19_ TN20 55 7 220 051 051 _ 0.00
52 | TN19 _TN20_ TN17 33 36 54.00 -3.93] -3.92 0.0
53 | 5531 _TN20_ TN19 s0f 0 '36.0 740t 710/ 0,00
54 | TN20 _TN19_ 5531 |75, a2l 440 352 3152 ..0,00
| 85 | TN19 5531_ TN20 | 54 16 350 -262 -262  0.00 |

S& hiéu chinh cla cac canh do sau binh sai may TC 1101
Bang (4 - 5)

} STT 4?@‘9?‘,”'1, ——Dal canh (m)‘,,,, §§ hlé@?l‘iﬂl(@ _ Chénh
eoe jaDadau o Bieudi- | e U] PA PA2 s
i_, 1 TNO1_5539 512.240,  -0.0114| _ -0.0127 -0.0013
[ TNO2_5539 825.340,  0.0033|  0.0055 0.0022
e ba: TNO2_TNO1 | 633490  0.0037| _ 0.0066 0.0029
4 TNo4 TNOY 666.985  -0.0127|  -0.0134 -0.0007
| 5 | TNo4 TNO2 |  889.366| -0.0016| _ 0.0029 0.0045
_Q.____LM_I_NQQ{_TNO? s e 582.442)  0.0117 0.0128  0.0011
|7 | TNO3 TNo4 | 811107 00012 00049 . 0.0037
i 8 | _TNO3 TNO6 |  827.292|  0.0135| 0.0157, 0.0022
|9 TNO6_5540 | 813438/  0.0056/ __0.0088 0.0032
10| 5540 _TNO4 773.742| -0.0138___ -0.0136 0.0002

...... | ' |
30 TN15_TN17 | 946,187, 0.0 0.0028
034 1 “TNYBIE TS e 845301 0.0014
e TN17_TN18 | 991932 0.0068
.33 | TN18_TN19 567.078 0.0001
34 TN17_TN19 810.964|  0.0037|  0.0048 0.0011
______ 850 i sa INAT. TN20: . 669.449)  0.0023 __ 0.0049 0.0026
36 TN19_TN20 538.186|  0.0063 _ 0.0089 0.0026
37 TN19 5531 | 507,909 -0.0002| _ -0.0014 . -0.0012
38 TN20 5531 |  642.404] -0.0049 -0.0024] 0.0025
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Trao di - Y kié

$6 hiéu chinh ctia cac canh do sau binh sai may SET 2C II

——

Tén
diém

Toa db va sai s6 vi tri cac diém mdi sau binh sai
Bang (4 - 7)

PA1L

Toa do sau binh sai (m)

(m)

.

 Sais§vitridiém |
| Toa d6 sau binh sai (m)

X

Y

Mx

,My

Mpm

X

TNO1

2326543.239

611636.976

0.067

0.022

0.070

Y

Bang (4 - 6)

‘ Tén canh [ s | S6& higu chinh (m o

ST i | Doosi ™M™ oy | P2 | i
1., TNO1 5539 512251 -0.0186___-0.0193 -0.0007
2 | TNO2 5539 . 825335 -0.0011____0.0000 00011
3 TNO2 _TNO1 | 633495  0.0056 __ 0.0071] 0.0015
_..A4 TNO4 TNO1 | 666.988  -0.0195 _ -0.0199 -0.0004|
5 | _TN04_TNO2 | 889.365 -0.0015 _ 0.0009  0.0024|
6 | __TNO3 TNO2 582432 0.0086] __0.0092 0.0006
7 _|__TNO3 TNO4 811,111, 0.0000, _ 0.0019 0.0019
8 | TNO3_TNO6 |  827.295  0.0093 0.0104, 0.0011
9 | TNO6_5540 | 813.436  0.0077, __ 0.0093 0.0016
10 5540 TNO4 | 773752 -0.0203 _ -0.0202 ___0.0001
...... - B s |
29 TN16_TN17 696.609,  -0.0030  -0.0018 0.0012|
30| TN15_TN17 | 946181,  0.0055 _ 0.0069 0.0014
231 TN1S5 TN18 | 845388 0.0080| _ 0.0087| 0.0007
32 | TN17_TN18 |  991.928  -0.0098  -0.0063 0.0035
.33 | TN18_TN19 |  567.071, 0.0107, _ 0.0107 _  0.0000
34 . TN17_TN19 | 810.959  0.0056/ _ 0.0062 0.0006
35 | TN17_TN20 | 669.455  0.0013___ 0.0026 0.0013
36 TN19 TN20 | 538.182  0.0033 __ 0.0046  0.0013|
37| TN19.5531 | 507.914  0.0075 __ 0.0069| -0.0006|
_38 TN20 5531 | 642401 -0.0023]  -0.0010, 0.0013,

Mx

My

Saisé \I/i tri diém (m)

Mp

2326543.245

611636.977

0.069

0.022

TNO2

2327166.926

611526.386

0.070

0.055

0.089

2327166.927

611526.392

0.075

0.057

TNO3

2327280.754

610955.163

0.112

0.060

0.127

2327280.765

610955.168

0.117

0.061

TNO4

2326469.892|

610974.043

0.109

0.022

0.112

2326469.898

610974.043

0.112

0.022

TNO5

2327074.599|

609633.457

0.043

0.045

0.062

2327074.612

609633.459

0.044

0.045

TNO6

2327329.284i

610129.271

0.028

0.051

0.058

2327329.289

610129.274

0.029

0.052

TNO7

2327406.734

609011.304

10.067

0.056

0.087

2327406.743

609011.305

0.067

0.056] 0.087

TNO9

2327835.021

609512.697

0.049

0.065

0.081

2327835.021|

609512.699

0.051

0.065

TN10

2328042.636

608904.474

0.071

0.065

0.096

608904.474

0.072

0.065

TN12

2328348.291|

608474.619

0.079

0.064

0.102

2328042.639)
2328348.293 |

608474.619

0.080

0.065

TN13

T

2327668.507|

608299.352

0.080

0.061

0.101

2327668.511

608299.350

0.080

0.061

TN14

2328025.899

607803.334

0.086

0.065

0.108

2328025.902

607803.331|

0.087

0.065

TN15

2328635.528

607713.559

0.080

0.060

0.100

2328635.531

607713.555

0.081

0.061

TN16

2327769.339

607175.572

0.062

0.082

0.103

2327769.340

607175.570

0.064

0.082

TN17

2328361.106

606808.040

0.051

0.068

0.085

2328361.112

606808.036

0.053

0.069

TN18

2329284.139

607171.305

0.063

0.046

0.078

2329284.141

607171.301

0.063]

0.047

TN19

2329150.065

606620.300

0.047

0.037

0.060

2329150.070

606620.296

0.048

0.037

TN20

2328748.476

606262.019

0.029

0.058

0.065

2328748.476

606262.012

0.030

0.060
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Ao % oA’
Trao doi - Y kién

Toa dé va sai s6 vi tri cac diém méi sau binh sai may SET 2C Il
Bang (4 - 8)

PA.2

| Sai 6 vi tri diém
o (m) - S
Mx | My | Mp

| A S PA1 . I
;;g:l Toa d6 sau binh sai (m) ‘ Sai s6 vi tri diém (m) Toa d6 sau binh sai (m)

X ‘,,,z,,,,,,,,l Mx My [Mp | X | oY

diei & S

TNO1

2326543.218

611636. 975 0. 0811 0.026

0.086

2326543.221|

611636.976

.0.084)

0.027! 0.088

TNO02

2327166.940

611526. 385

0. 085‘ 0.067

0.108

2327166.941|

611526.389

0.091/ 0.070

0.115|

TNO3

2327280.735!

610955.177

0.137! 0.072

0.155

2327280.740

610955.180

0.143| 0.075

0.162

TNO4

2326469.896 |

610974.046 |

0.133

0.027| 0.136

2326469.900

610974.046| 0.137

0.027] 0.139

_TNOS
TNO6

2327074569,

609633.467

10.0652

0.055] 0.076

2327074.576

609633.468|

0.053

| 0.055| 0.077!

2327329.300|

610129.286

0.034

0.063| 0.071

2327329.303|

TNO7

2327406.700,

609011.319

0.081

0.068| 0.106

2327406.705

610129.288

0.036

0.064| 0.073!

0.082

TNO9

2327835.008|

TN10

2328042.637

609512.706/ 0.060

608904.486

0.060
0.087

0.079/ 0.099|

2327835.008

0.079/ 0.117

2328042.639|

609011.320,
609512.708,

0.063

0.068| 0.107|
i 0.080! 0.102;

608904.486,

0.088

0.080, 0.119|

TN12

2328348.306

608474.639

0.096

0.078| 0.124

2328348.307|

608474.639

0.097

0.079] 0.125|

TN13

2327668.498|

608299.364'

0.097

0. 074 0.123|

2327668.500

608299.364

0.098

0.075, 0.124,

TN14

2328025.923|

607803.345|

0.105| 0. 079

Joets

2328025.925

607803.344

0.106

0.080| 0.133|

TN15

2328635.543

607713.579

0.098

01311

0.073/ 0.122]

2328635.545

607713.577

0.098

0.074, 0.123

TN16

2327769.390

607175.595

0.076

0.099, 0.125

2327769.391

607175.594

0.078

0.100] 0.127

TN17

2328361.137

606808.066

0.062

0.083| 0.104|

2328361.140

606808.064

0.064

0.085| 0.106

TN18

2329264.184

607171.315

| 0.076

0.056] 0.094

2329284.186|

607171.313

0.077

0.058] 0.096

TN19

2329150.091

606620.313

0.057

0.044/ 0.072

2329150.094

606620.311

0.058

0.046| 0.074

TN20

 2328748.537|

606262.039

0.036

0.071] 0.079|

2328748.537

606262.035

0.037

0.074] 0.083

Bang sai s6 trung phuong trong sé don vi va hé sé thu phéng clia canh

Béng 4-9)
. PR S T S = Elonrn o U167 b
Sai s8 va hé s6 thu phéng . MayTcitor [ MaysETacH |
Ll T i} S5 NN PA.1 | PA2 b o PR ol e BA 2 |
SS trung phu‘dng trong sO don Vi Mo % 2. 68442981QI 27@9378019 3.267490120| 3.2 29131427&
Hé s6 thu phéng clacanh M ey e b 10999995609 L 10999997748
ISS trung phuong xac dinh ty 18 t thu ghong Mc L e 1 0. 000010728 j 0.0000131 7275]

nhan thay cac s6 hiéu chinh clia phuong phéap binh sai c6 ké dén sai s6 hé théng trong do
khoang cach da phan la nhé hon cac s6 hiéu chinh clia phuong phap binh sai thong thusng
tlrc 1a d6 chinh xac clia cac géc sau binh sai da duoc tang l1én.:

Ciing nhu vay véi cac s6 hiéu chinh clia chiéu dai canh & bang 4 - 5 va bang 4 -6 ta thay
cac s6 hiéu chinh cho chiéu dai canh trong phuong phap binh sai c6 ké dén sai sd hé théng
trong do khoang cach da phan I6n hon cac s6 hiéu chinh cho chiéu dai canh trong phuong
phap binh sai thong thudng. Nhu vay sai sé hé théng trong do khoang cach cla cac may
toan dac dién tir da dugc hiéu chinh vao két qua do sau binh sai.

Sai s6 vi tri diém clia cac diém tang day trong lu6i sau binh sai trong hai phudng phap
binh sai (dudc i€ iiien trong béng 4 - 7 va béng 4 - 8) la tuong dudng nhau (xap x/ bang
nhau) diéu d6 c6 nghia 1a dé chinh xac clia cac diém tang day trong hai phuong phap binh
sai nay la tuong dudng nhau.
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Trong két qua clia phuong phap binh sai c6 ké dén sai s6 hé théng trong do khoang
cach thi hé sé thu phong clia cac canh trong toan ludi da dudc xac dinh véi d6 chinh cao
(duoc thé hién J gia tri cia Mc).

Kién nghi:

1. Ap dung va phd bién qui trinh va chuong trinh binh sai c6 k& dén sai s6 hé théng trong
do khoang cach.

2. B6i v6i nhimg may toan dac dién tif st dung lau ngdy ma chua c6 diéu kién kiém
nghiém va can chinh thi nén ap dung phuong phap va chuong trlnh nay trong viéc xtr ly va
binh sai két qua do.

3. P6i véi nhing Iuéi c6 st dung nhiéu loai méy toan dac dién tr va nhiéu loai guong
khac nhau nén sit dung phuong phap nay trong viéc xtt Iy va binh sai két qua do.

4. \/i thuc hién codng tac kiém nghiém may toan dac dién t(r trudc khi ti€n hanh do dac
lugi gap nhiéu khé khan nén dé giam bét cac sai s6 hé thong cla thiét bi do dac lam cho
viéc xi ly cac két qua do c6 d6 chinh xac cao hon, dong bd véi do chinh xac cla cac thiét
bi do dac ngay nay nén ap dung phuong phap binh sai c6 ké dén sai s6 hé théng trong do
khoang cach.O
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Summary
MSc. Nguyen Hai Dong

This article presents a calculation method geodetic network adjustment angle - beside
accounting systematic errors in distance measurements. Also recommended to use this
method in condition of total station electronic equipment has a similar type in Vietham
today. The application method adjustment of geodetic networks angle - beside accounting
systematic errors in distance measurement has great prospective, is actually a good way
to improve the accuracy of the geodetic grid point today.O
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