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XAC PINH PAI LUQONG PAC TRUNG DPQ TIN CAY
CUA PUONG CHUYEN

PGS. TS. TRWONG QUANG HIEU
ThS. LE NGOC GIANG
Truong Pai hoc M3 - Pja chat

Tém tat:

Bai béo da dé xuét st dung ty s6 G(p) dé giam khoi luong tinh dai luong dac trung do
tin cay cua dwong chuyén.

1. Pat van dé

Trong céc tai lidu [1], [2] cac tac gia da de xuat s dung dai lvong RldetM y  cta ma
tran hiép phwong sai toa dé P d:iém can tim trong dwdng chuyén lam dai lwgng dac trung
cho d tin cay cua dwdng chuyéen do.

Trong thwc té dbi v&i lwsi khdng ’ché trac dia mat bang sai sb vi tri diém hay dién tich
cac duwdng cong dac trwng cho sa‘i s6 vj tri diém can tim lai ‘cé y nghia ‘rét quan trong. Trong
tredng hqp nay s dung dang gan dung ma tran M, - gdbm cac phan tlr chira trong céc
ma tran cap (2x2) la M), (twong (ng clia cac toa do X va Y cla diém thir (u)) ké tiép
trén dwong chéo chinh cua ma tran My thay thé cho ma tran My va dung dai lwgng
Plaerns® thay thé dai lwong £ldetM , dé danh gia do tin cay cla lwdi. T d6 ta co quan hé

P
detMg, = l_[dEIM;(EQ] (1)
ul

T quan hé gitra cac gia tri dinh thirc vé&i dién tich cta elip sai sé vi tri diém th (u) co cac

ban truc A,B (tai lidu [2])
S;‘ =mwARB = ﬂqidEIM;(zﬂ] (2)

P

Ta viét (1) dwéi dang: [1s:

detM §, = +1—
n:’

Hay P
PIH s
PldetM , = pqa'detM; =

-
s T

(3)
Troqg (3) dai lvgng Sg‘ du’qq ky hiéu Ia tri trung binh nhan dién tich elip sai s vi tri p
diém can tim trong dwong chuyén.
T (3) ta thay co thé dung dai luong PldetM hay dai luvong & lam ham muc tiéu Qé
danh gia do tin cay cua lwdi khdng ché trac dia mat bang néi chung va lwédi dwdng chuyén
naoi riéng.

Nguwoi phan bién: TS. Dwong Chi Cong
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Do d&c diém clia duwong chuyén, nén ching ta co thé xac dinh cac dai lvong & hay
Pldetm , thong qua dién tich clia dwdng cong sai sO vi tri diém gilra va hé so ty Ié:

G(P _ S_gnm (4)
SJL'

Tham s6 p trong G, chi s0 lwgng diém can tim clia dwong chuyén.

Khi str dung cong thirc nay sé gidm khéi lwong tinh dai lwgng déc trweng dd tin cay cua
dwong chuyén di rat nhiéu. Chung ta khong can phai tinh tri trung binh nhan cta dién tich
cac dwong tron (hay elip) sai s6 vi tri cta p dlem can tim trong duo’ng chuyén, ma chi can
tim dién tich cGia dwong tron (hay elip) sai sb vi tri diém gitra tuyén.

2. Giai quyét van dé

Pudng chuyén ly twédng (dudi thang, canh déu) do 2 goc néi 1a duweng chuyén cé d tin
cay cao nhat trong cac duwéng chuyén co cuing sb lwong diém can tim (p) va chiéu dai canh
trung binh twong dwong. Dwa vao tinh chét cta sai sb vj tri diém cia dwdng chuyén do 2
goc noi ching ta cé thé xac dinh tri ly thuyét clia ty s Gy, gitra dién tich duong tron sai
sb vi tri diém gitra v&i tri trung binh nhan dién tich dwéng tron sai s6 cia p diém trong
dwong chuyén. Bé dat dwoc muc tiéu trén ta st dung cong thirc ctia G. S. Hausbrandt
chirng minh trong [4] cho trwérng hop dwdng chuyén ly twéng do 2 géc ndi co (p) diém can
tim va cé huwéng trung vai truc OX trong hé toa dé (X%Y) V&i cac gia thiét cac goc do cung

dbé chinh xac la ? ; cac canh do cung do chinh xac S va chiéu dai canh bang S, sau khi

binh sai sé thu dwoc tri binh sai cta sai sé dich vi ngang M,w va dich vi doc M, dang:

v . 1(p—1+lXp—1+2Xr+1) )= (02 — 25— (5)
M ==t \/ [@i+1)- 2> -2i-3)|

e 6(p+1Xp+2Xp+3)
Va ., m ilp—it+l
M,=—8. |~—— =
sV () (6)
Trongdoi=1+p
bat

ofi m —(i
MO ="L 5 M,
o)

wf i m == f}
MO =" ol
)

Trong cac cong thire (5), (6) i la chi so cla vi tri diém can tim trong dudng chuyen Sk
dung cong thire (5), (6) ta tim duoc sai sb dich vi ngang, dich vi doc cla cac diém can tim
trong cac dwdng chuyén co p = 5 diém, p = 7 diém, p = 9 diém can tim. Két qua ghi & bang
1.
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Voi
—0) _ [ilp=i+ 1) p=i+2)i+1) [ 1\ (2 e
Mo \/ il 9 [@i+1)-(2i? -2i-3)) (7)
—o  [i{p=i+1
Mi= "2~
(p+1) ®)

Bang 1: Két qua tinh céc dai lvong M E,;’ ; My theo cbng thire Hausbrandt
\ i

P| M 1 2 3 4 5 6 7 8 9
!

0.732 1,195 | 1,195 | 1,363 | 1,195 | 0,732

5 0.913 1,185 | 1,155 | 1,225 | 1,155 | 0,913
7 0.789 1,409 | 1,409 | 1,827 | 1,973 | 1,827 | 1,409 | 0,789
0.936 1,225 | 1,225 | 1,369 | 1,414 | 1,369 | 1,225 | 0,936
9 0.826 1,550 | 1,550 | 2,143 | 2,526 | 2,659 | 2,526 | 2.143 | 1.550 | 0.826

0.949 1,265 | 1,265 | 1,449 | 1,549 | 1,681 | 1,549 | 1.449 | 1.265 | 0.949

iAo a e o . My _mg 1
Trong khudn kho bai bao nay chung t6i chi xét trwdong hop cé p_ﬁ:?hzf

Dwa vao cac sai sb dich vi ngang va dich \{i dog cla GS.Hausbrangt chung ta chi tinh
dwoc dién tich dl,f(yng tron sai sO vi tri cac diém can tim. Ta c6 v&i diém th (i) dién tich
dwong tron sai sO co dang:

58 =z R0 = {MOF + (w0 |- K{%_ST{(A_IEQ)Z | (:\75:))2} (9)

Néu nhan M;S]' ho&c Egg) lam tham s thi dé s&r dung cong thirc (9) ta tao cac ty sb:

—1)

Mg M _
VSIS VR
Hay M 53 = ﬂ,-ﬂ Eg
‘ MY _ Md _ .
Va M;él_‘r HE !
Hay M. =g Ma
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Ldc nay dién tich (9) sé c6 dang

2z 2
{ 1 = | 1 (i}
S})} = ﬁ[?SJ |:aj2M”§ + g Mng ] - (T S) .Mn:g [af =+ g,z] (1 0)

2 2 2 2
?r[l S} 7 = {1 S] My v
T T
Trong (10) dai lwong U? dwoc ky hiéu la:
}’_2 = af‘"'gf'
. (11)

Trong bang 2 la két qua tinh cac dai lwong a;, g; va U v&i dwong chuyén ¢ 9 diém
can tim c6 j_,[f,l; la tham sb.

Béng 2: Tinh céc gia tri aj, g; va U} voi p = 9 diém

biém
1 2 3 4 5 6 7 8 9
Gia tri
3 1,0 1,87 2,58 3,04 3,20 3,04 2,58 1,87 1,0
9i 1,14 1,52 1,74 1,87 1,90 1,87 1,74 1,52 1,14
U} 2,30 5,81 9,68 12,74 | 13,85 | 12,74 9,68 5,81 2,30

Tw cac két qua trén ta tinh dwoc tri trung binh nhan cua dién tich dwéong tron sai sé cla
9 diém can tim.

Sglzn{%ﬂ} MYy 902,307 x5 81 x9,687 x12,74% 13,85 = n{; SJ MYy 6,95

Va dién tich dwdng tron sai sb vi tri diém gitra:
B 1Y =02
SO —n| —.5| Muw 13,85
T
T d6 ta tinh dwoc hé sb:

G,y =6,==
®) " Sor 695
Ta thay khi ty s6 Gg = 1,99 dwoc kiém chirng 1a chinh xac thi dé tinh dai lwgng S, hay
(Yderm? ) chung ta dung cong thirc: "
— S' 7

Sor —1‘;?9 (12)
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Nghia la chi can tim dién tich dwdng tron sai s vi tri diém gitva tuyén. D& nhan thay ty
36, phu‘thuéc vao s,c‘> djém can tim trong dwdng chuyén.‘Tinh cac gié tr‘i nay voi so lvong
diém can tim cu thé tién hanh twong tw v&i dwong chuyén cé 9 diém can tim.

Néu sr dung cac di¥ lieu thu duwoc tir két qua binh sai dé tinh cac sai sb dich vij doc,
dich vi ngang va cac ban truc A, B cua elip sai s6 vi tri diém (u) thi:

s ol e T}

Nén cac ty s6 Gy, tinh theo dién tich dwong tron sai s6 cling gan giong khi tinh Gy
theo dién tich elip sai sb vi tri diém.

3. Tinh toan thwc nghiém

D& kiém chirng két qua tinh tri trung binh nhan dién tich e lip sai s6 vi tri 9 diém can tim
chl]ng,téi tiép hénh'thuc nghiém véi duwdng chuyén do 2 goc ndi trén hinh 1. So liéu do
thyc té va so0 liéu goc ghi trong cac bang 3 va 4. (Xem hinh 1, bang 3, 4).

,Tién hanh binh sai lwoi du«‘)’ng’chuyén bang phwong phap binh sai gian tiép chat ché.
Két qua t!'nh toén‘tl‘fng pwc’m cu thé trinh bay trong tai liu [3]. Dwdi day chung toi trich lwoc
nhirng két qua can thiét phuc vu cho viéc kiém chirng cac dai lwgng S; hay Gg). (Xem
bang 5, 6).

T két quéd & bang 6 ta thu duwoc G(g) =1,90. So véi ty sb ly thuyét G(g) = 1,99, thi ty sé
thuc té nay chénh nhau 9% tuwong dwong voi ¢ x 0,09 = 0,5 1a s6 chénh khong déang ké,
khi sai s0 vi tri diém cho phép theo quy pham thwdng tir (4+5) cm?.

4. Két luan

T ndi dung trinh bay trong bai bao chung t6i rat ra mot sb két luan:

1. Dé xuét st dung tri trung binh nhan S& cla dién tich elip sai sb vi tri cac djém can
tim trong dwo'ng chuyén lam dai lwgng dac trwng cho d6 tin cdy cda dwdng chuyeén.

2. Nén s& dung ty s6 G,y dé giam khoi lwvgng tinh dai lvong dac trung Sr . Chung ta
co thé tinh san ty s6 Gy twong (ng voi su thay ddi clia s6 diém can tim trong duong
chuyén thi s& nang dang ké hiéu qua s dung ty sé nay.

256489

256444

Hinh 1: So db Iuci
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Béng 3: Sé liéu gbc

Tén diém X(m) Y(m)
256444 2032990,730 510342,291
256493 2034747,081 510280,070
256457 2034490,820 518207,980
256489 2036345,450 518560,020

Bang 4: Sé liéu do

TT goéc Gia tri géc (°««) TT canh Gia tri canh (m)

B1 2630027 Sy 855,968

B2 1890117 S, 827,530

B3 1824613 S3 885,632

B4 1654345 Sy 786,254

B5 2050138 Sy 792,432

36 1605713 S 888,705

B7 1954305 S, 724,835

B8 1631550 Sg 876,050

B9 1884704 Sg 728,209

B10 2063105 S10 722,656

B11 715910

Bang 5: Tinh toa do sau binh sai
T Toa dé gan dang S6 hiéu chinh Toa dd sau binh sai
diém X(m) Y(m) AX(mm) | AY(mm) X(m) Y(m)
1 2034881,316 | 5511125,450 -7 -1 2034881,309 511125,449
2 2034881,336 | 511952,982 -9 -1 2034881,327 511952,981
3 2034838,558 | 512837,581 -8 -1 2034838,550 512837,580
4 2034995,345 | 513608,048 -5 -4 2034995,340 513608,044
5 2034810,027 | 514378,505 -1 0 2034810,026 514378,504
6 2034895,548 | 515263,088 4 -2 2034895,552 515263,086
7 2034767,246 | 515976,477 6 0 2034767,252 515976,477
8 2034867,037 | 516846,828 8 -2 2034867,045 516846,826
9 2034838,532 | 517574,480 6 -2 2034838,538 517574,478
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Béng 6: Tinh dién tich elip sai s6 va kiém chimg két qua tinh ty s6 Gg)

TT s ) A(cm) | B (cm) 855 (cm2) JdetM
1 -4 39 50 0,9 0,8 2,1 0,7
2 -1 43 06 1,6 1,0 5,0 1,6
3 056 09 2,2 11 8,1 2,6
4 -0 21 51 2,6 1,2 9,8 3,1
5 0 43 41 2,7 1,2 10,3 3,3
6 224 36 2,5 1,2 9,2 2,9
7 2 04 00 2,1 1,1 7,3 2,3
8 10 06 57 1,4 0,9 4,2 1,3
9 14 15 46 0,8 0,7 1,7 0,5
115" 4112958,33 137,98
Sx 5,43 1,73
C(9) 1,90
Jdetdr 1,73
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Summary

Determining the reliability ratio of traverse

Assoc. Prof. Dr. Truong Quang Hieu, MSc. Le Ngoc Giang
University of Mining and Geology

This paper has proposed using the ratio G(p) to reduce the amount of needed work to
calculate the reliability ratio of traverse. Thereby, the ratio G(p) can be calculated in
advance, corresponding to the change of some points which need to be found in the tra-
verse. This will improve efficiency of using the ratio.O

Ngay nhén bai: 10/12/2014.
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