Nghién ctiu - Ung dung
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Tém tat:

Bai bdo nham phan tich khé nang (mg dung cta sai s0 trung phurong vj tri diém gitra dé
dénh,gié do tin cdy duong chuyén do hai goc noi. Bé xuat cac phwong phap tinh sai s6 vj
tri diém gitra, tir do Iira chon phuwong phap danh gia do chinh xac hop ly.

1. Dat van de

DPé phwong an do:
W: = <Ly, Xy Uy (1.1)
la dwérng chuyén do 2 goc ndi cé p diém can tim thi:

- Vector trj do Lyy la vector gdm (p+2) géc va (p+1) canh do.

- Vector dai lwong can tim X,y la vector toa do cta p diém can tim.

- Céc rang budc Uyy co thé 1a rang budc gitra cac diém gbc va cac diém can tim tao
thanh mét dwdng da giac.

Muc dich cudi ciing clia phwong én do (1.1) 1a xac dinh toa d6 p diém can tim v&i do tin
cay cao nhat. Do tin cay trén dac trweng bang ma tran hiép phwong sai:

2
NI}(:V =% QXX (2px2p) (1 2)

Lwa chon céac “dac sb6” dac trwng cho ma tran (1.2) 1a ham muc tiéu danh gia do tin cay
cla dwdng chuyén do 2 géc ndi phai co tinh khoa hoc va thuc tién. Trong bai bao nay
chung t6i chon mét dang ham muc tiéu la sai sb trung phwong vi tri diém gitra clia dwéng
chuyén. Ham muc tiéu nay Ia mét dang don gidn cla vét ma tran (1.2) khi khéng xét dén
anh hwéng cla sai sb vi tri cac diém can tim con lai trong duwéng chuyén. Sau khi phan
tich kha nang d&c trwng clia ham muc tiéu trén, d& danh gia do tin cay cta dwdng chuyén
chung tdi s& dwa ra mot s6 phwong phap tinh sai sé trung phwong vi tri diém gitka nham
tang kha nang (rng dung cia ham muc tiéu nay.

2. NGi dung

Sai s6 trung phwong vi tri diém gitra (diém yéu) cla duwong chuyén do 2 géc ndi tinh

theo cong thirc: 5

2 2 2 |
Mg = MXG +MYG =GU.(QXXG +Qyy, ] (1.3)
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Dang thire (1.3) 1a mét dang “dac sb6” don gian cla ma tran (1.2). Vi téng binh phwong
sai sb trung phwong vi tri diém tinh theo hai huwéng twong (rng vudng goc bat ky 1a mot
hang sb, nén khi My, va My, la sai sé dich vi ngang va dich vi doc ctia diém gitra G thi
ta viét dwoc:

2oME aM2 =M, aME = 1.4
M =My #My =M s My ) =const (1.4)

Pé s dung vé" sau cua cong thirc (1.4), GS. Hausbrandt [1] da chirng minh dwoc céng
thire tinh sai so trung phwong dich vi doc, dich vi ngang diém the i (i = 1 = p) cha dwong
chuyén ly twéng (dudi thdng, canh déu) do 2 géc ndi, cu thé:

- Sai s6 dich vi ngang:

=E.S.\{ P- 1+1}(P—1+2) 1+1)|:P(21+1J ( -2i— 3):|

ngy T 6(p+1)(p+2)(p+3) (1.5a)
-8 s,
p gI1|
- Sai sé dich vi doc:
ifp-i+1 —
h'l[d[i‘_l =0g _( - :l = og 'h{dl'_i} (1.5b)
Sg _Os
Khi: Py
Hay: ats g
Te

VOi: 0g va o la sai sb trung phuong clia canh do va géc do,
Ts va Ty la mau s0 cua sai s6 trung phuong tuong doi day tri do goc va day tri do canh.

Thi cac sai s6 Mug, V@ Ma - chi phu thudc vao s6 lwgng diém can tim p va chi s6 clia
diém can tim trong dwdng chuyen DPong thoi ta co ty s6:

ngl:i:l N Pingl'.i.j (150)
DbId h{dlli‘_l

i)

M

Trong bang (1-1) 1a gia tri va sy thay ddi cac gia tri Mng[ ,va Ma o VO s6 diém can tim
p = 7 diém va p = 9 diém. (Xem béng 1)

T két qua trong bang 1-1, ta thay:

- Khi chép nhan —l‘”i (hay u # 1) thi cac sai sb dich vi ngang Mng[ va dich vj doc
Md c6 gia tri doi xung qua gia tri twong ng cla diém gita.

- Ta| diém glua cua ducyng chuyen céac sai sb Mng[ va Ma, ) cb gia tri I&n nhat, cac gia
tri tang dan khi sé lwong diém p can tim tang.
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Bang (1-1)
Gid tri Mg, va My,, V&I céc trvong hop p =7 diém va p = 9 diém
sé Chi s6 didm
lvgng M 1 2 3 4 5 6 7 8 9
diém B8(1)
Md[_i)

Mg, 0,789 | 1,408 | 1,826 | 1,972 | 1,826 | 1,408 | 0,789
. :

Nfdm 0,935 [ 1,225 | 1,369 | 1,414 | 1,369 | 1,225 | 0,935

Mae, 0,826 | 1,549 | 2,141 | 2,523 | 2,654 | 2,523 | 2,141 | 1,549 | 0,826
o :

My, 0,949 | 1,265 | 1,449 | 1,549 | 1,581 | 1,549 | 1,449 | 1,265 | 0,949

- Trtr cac dlem dau va diém cudi cia dwong chuyén thi cac sai sb dich vi ngang lu6n
I[&n hon sai so dich vi doc. Do léch nay sé dat gia tri Ién nhét tai vj tri diém gitra. Khi s
lwong diém can tim tang thi do léch nay ciing tang.

Tl cac phan tich trén cho phép ta str dung sai s6 trung phwong vi tri diém gitra lam ham
muc tiéu danh gia doé tin cay cua dwdng chuyén do 2 géc ndi. Dung ham muc tiéu nay dé
so sanh v@i cac chi tiéu ky thuat twong rng.

Cac cong thire (1.5) duwoc chirng minh chat ché bang phwong phap binh sai gian tiép
dwong chuyén ly twong do 2 gbc ndi. Trong [2], PGS. Trwong Quang Hiéu da dang tai cac

coéng thire tinh sai so trung phwong dich vi ngang va dich vi doc cia diém gitra dwédng
chuyén do 2 géc ndi, cac cdng thirc c6 dang:

o
M,,  =03536L,. |~ 2> P (1.6a)
ngI_G__, 1 3 P"

My, =0.7071N 65

- Sai s6 dich vi ngang:

- Sai sé dich vi doc:

(1.6b)
Trong do: N=p—;1‘ L, =N5S; S 1a chiéu dai trung binh canh duwéng chuyén.
Tw cac cong thtee (1.6a) va (1.6b) ta rut ra quan hé gitra sai sb dich vi ngang va dich vi
doc cla diém gitra dwdng chuyén:

M '

ng(g) -.l_u_ N{N+1,5:l (1.7)
M 2 3

d|GI
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Ty s6 (1.7) chd yéu phu thudc vao lwong diém can tim trong dwéorng chuyén. Cu thé, khi
M,

u = 1, véi duwdng chuyen c6 p = 7 diém can tim thi Mg'- 135 va voi dwdng chuyén co p

= 9 diém can tim thi L~ LS. Cac ty sb nay co gia tri gan bang cac ty s twong tng khi

dig

tinh theo céng thirc (1.50) (theo cong thwre 1.5¢, voi p = 7 thi

h{ glG:I Y —_ N
~139 vap =9 thi
[\;Ingl'(}‘l . dl_G:I

N[d‘-G‘I. s )

Vay dé tinh sai s6 trung phwong vi tri diém gitra dwérng chuyén do 2 géc ndi ching ta
c6 thé Iwa chon mét trong cac phwong phap sau day:

- Tinh sai sé trung phwong vi tri diém gira theo cong thirc (1.3), trong dd B va
By y dwoc xac dinh tir bai toan binh sai chat ché. o

Tinh sai s6 trung phwong vi tri diém gitra theo cac cong thirc (1.6a) va (1.6b) khi biét
sai s6 trung phwong day tri do goc (G ) va day tri do canh (Tg ) sau binh sai. Khi str dung
cac cong thirc nay véi trudng hop dwong chuyén cé canh khdng déu nhau thi dai lwong
L4 dwoc tinh tv canh khéi tinh dén diém gitra.

Tinh sai sb trung phwong vi tri diém gira dwa vao viéc tinh sai sb trung phwong hoac
clia day tri do goc o, hodc clia day tri do canh G va quan hé (1.7) khi nhan u # 1. Théng
thwong ta xac dinh dwoc sai sé dich vi ngang Magm dwa vao sai s6 trung phwong day tri
do gébc (GE ) béng cach nhan trong sé P = 1. Sau binh sai sai sb trung phuwong trong s
don vi o, = GE . Phuong phap nay sé cho gia tri gan dung cda sai sé trung phwong vi tri
diém gitra vi nhan u s 1.

3. Tinh toan thwc nghiém

Noi dung cua thyc nghiem la st dung cac phwong phap trinh bay trong bai bao dé tinh
sai sb trung phwong vi tri dlem gitra cua dwéng chuyén dia chinh do 2 géc néi trén hinh 1-
1. Pwong chuyén cé yéu ciu vé sai sb trung phwong vi tri diém 1a + 5cm.

3.1. So dé lwéi
269417
P1 P2 Ps Ps Ps Ps B Ps Po P1o Bl}il"

2694125 S S o - e S ;
~  S1 1 822 833 S4 4 S5 S S7 7 Sz 8 So 9 Sw 269413

Hinh 1-1
3.2. S6 liéu géc
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Bang 1-2

Tén diém X (m) Y (m)
269410 2011136,642 558395,440
269412 2009312,002 562701,304
269413 2004176,722 571078,531
269417 2001027,024 571206,792

Bang 1-3
Tri do goc Tri do canh

TT ©) () () T (m)

1 179 06 13 1 1103,785

2 205 28 56 2 1056,895

3 147 52 50 3 1061,166

4 204 10 02 4 965,077

5 160 20 50 5 955,752

6 201 32 18 6 938,771

7 162 00 56 7 935,645

8 191 12 49 8 1015,202

9 188 37 47 9 984,481

10 165 05 51 10 982,985

11 239 13 26 1"

3.4. Tinh sai sé trung phwong vi tri diém gidra (diém 5)

Ludi (1-1) dwoc binh sai chat ché theo phuong phap diéu kién. Két qua tinh toan day
da co trong [3], dwdi day chung téi chi trich nhirng sb liéu can thiét phuc vu viéc tinh toan
clia bai bao.

. 1 1
Nhan trong s6 c4c tri do: Fg=—:Ps=—
Gﬁ GS

va sai sb trung phwong trong sb don vi sau binh sai: cr(; ~1,0

Trong sb dao cla toa dd diém 5 sau binh sai:

Q:~§:><;’[_1J =0,126; QYY[_} =0,060
] ]
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Tong so diém can timp =9; N =5; Ly = 5142,675m; EE =25 c‘s; —1,0cm

Két qua tinh toan theo 3 phwong phap nhw sau:

1) Tinh sai sé trung phuong vj tri diém giira tir két qué binh sai chét ché:

M, =0, [Oxx,,, + Oy, ~0,43dm=43cm

2) Tinh sai s6 trung phwong v tri diém gidra dwa vao sai sé dich vi doc, dich vi ngang
khi biét sai sé trung phuong déy tri do goc GE va day trj do canh Gg :

) N+L>5 Op
M,.  =0,3536.L,. —F ~32em
l-lgl_a_.l 1 3 p

M,  =0,7071+/N.og ~ 1 6cm
13

Sai sb vi tri diém 5 sé la:

M, = \/Mz M2 = \/3, 22116 ~36cm

ng(s) dl’_s )

3) Tinh sai s6 trung phuong vj tri diém gidra dwa véo sai s dich vj ngang khi chi biét sai
s6 trung phuwong day tri do goc =, =5 :
Ung v&ip = 9 diém va u m 1 thity & (1.7) = 1,65. Ta cé:

Mp, , ~3,2cm
Mng[sp
My = — ~19m
5) 16

Cudi cung:

2 2 2 2

Ms= M- +M =x/3,2 +1,9" =3 7cm

ng(s) dis)

4. Két luan

T ndi dung trinh bay trong bai bao, ching t6i rut ra mot sé két luan sau:

- Dung sai sb trung phwong vi tri diém gitra c6 thé danh gia do tin cay cta dwdng
chuyén do 2 géc ndi, vi chi can dat tiéu chuan ky thuat vé sai sé vi tri diém gitra thi cac
diém con lai s& dat chi tiéu vé sai s6 vi tri diém.

- Tlr két qua cuia ba cach tinh sai sb trung phwong vi tri diém trén ta thay do chénh gitra
cac két qua 1a khéng 1&n (cao nhat [a 7mm). D6 chénh nay dwoc tao nén chi yéu tir tinh
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chét ly twéng clia dwdng chuyén.

- Phuwong phap tinh thir 3 dwoc coi la phwong phap cé tinh hiéu qua nhét vi trong qua
trinh binh sai dwong chuyén ta chi can nhan trong s6 Pg = 1 ma khong can phai lap mot
ham trong s6 nao nira.Q
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Summary

Selection of method for calculating the standard deviation of midstation’s posi-
tion in order to evaluate the precision of closed connecting traverse

Assoc. Prof. Dr. Truong Quang Hieu, University of Mining and Geology
MSc. Tong Thi Hanh, Military Technical Academy

The paper aims to analyze the applicability of the standard deviation of midstation’s posi-
tion to evaluate the precision of closed connecting traverse. A suitable calculation method
of the standard deviation of midstation’s position is chosen from several shown ones.O
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