KHOA HOC VA CONG NGHE M0

PHUONG PHAP BAARDA KIEM NGHIEM SAI SO THO
TRONG XU LY SO LIEU QUAN TRAC CONG TRINH

& ai sb clia s ligu quan tréc thong thuong bao
3 gdm ba loai sai so la sai s6 ngadu nhién, sai so
hé théng va sai sb thé. Trong do, sai so ngau
nhién co thé thong qua phwong phap xr Iy sb I|eu vi
du phuong phap s binh phwong nhé nhat, d& danh
24 d6 chinh xac quan trac; sai s6 hé théng ciing co
=& loai trir hodc gidm bét khi quan trdc céng trinh
20 mot so dd va trinh tw nhat dinh; dé tranh dwoc
sz2i s6 thd yéu cau ngudi do phai co trach nhiém cao,
oawrong phap quan trdc chinh xac, bién phap quan
rac thich hop va phai tuan thi ding quy dinh quy
2%2m trong qua trinh quan trac. thng vi sai sb tho
23 @nh huwdng I&n dén két qua xC ly sO liéu, nén néu
«hdng phat hién dwoc sai sé thé trwde khi tinh toan
2inh sai thi @6 chinh xac va doé tin cay cla ket qua
guan tric khcng cao, do do viéc phat hlen sai sb tho
+.‘_loai bd sai s0 nay trwde khi x( Iy sb ligu 1a rat can
‘2t va co y nghia. Bai bao nghién clru ly thuyét va
g dung phwo'ng phap nay phat hién sai sé trong
2uz frinh x( Iy sb liéu quan tréc cdng trinh.

1. Kiém nghiém sai s6 thé theo Iy thuyét Baarda

Phuong phap Baarda kiém nghlem sai sb thé
droc Iay theo tén cua glao s nguoi Ha Lan Baarda
¥ cudi nhirng nam 60 cla thé ky tredc khi éng dé
uat ly thuyét vé do tin cay va phuo’ng phap tham do
33 heu[‘l 2], dat nen maéng phat trlen cho nghién ctru
% huyet vé sai sb tho va hién nay van dugc (ng dung
73ng rai & nhiéu nudc trén thé gidi. Tw twdng co ban
cia ‘ohuong phap la dung gia thiét théng ké dua sai
s4 $3 vao md hinh ham so binh sai, sau do dwa vao
mic do thira cla tri do dé tirng bwéc phat hién va loai
irir sai 56 tho.

1.1 Mirc do thira cia tri do

- Gi2 thit vector tri do la L, vector sai s6 thuc 1a A,
vector sd hiéu chinh 1a V, vector tham sb 1a X, tri thuc
12 X, tri g&n dlng la Xo, gia tri thwe sb cai chinh cla
trigan ding la X, tri binh sai la X, ma tran trong sb
I2 P, khi d6 phuong trinh tri do duoc xac dinh la:

L=(BX+d+A) (1)
Trong d6, d la vector hdng sb, B 1a ma tran hé sé cla
hé phuong trinh sb hiéu chinh.

Phurong trinh sai s6 a:

TS. PHAM QUOC KHANH
Trwong Pai hoc Mé-Dja chat

V=Bx-L (2)

Tién hanh bién ddi (2) nhu sau:

V =B(X-X)-(L-BX) =BX-A-BX

Trong bai toan binh sai gian tiép, tri binh sai duoc
tinh nhu sau:

x=N""BTPL (3)

Voi N=BTPB, thay vao, duoc

v=BN"BTPL-A-BN"'BTPBX

V=BN"BTP(L-BX)-A

V=—E-BN'BT)PA

Trong do : E - Ma tran don vi. Khi do:

=-(Qw.P.A)=-(R.A) : (4)

Trong d6: Qu = Ma tran hiép trong sé ddo sé hiéu
chinh cla tri do, va

R=(Qw.P). (5)

Day la cong thire rat quan trong trong nghién clru
méi quan hé glwa ly thuyét vé do tin cay va phuwong
phap tham do so liéu, trong d6 ma tran R cf} quan hé
voi ma tran hé sb clia hé phwong trinh sai sé B va ma

tran trong sé cla tri do P, khéng lien quan gi v&i ma
tran tri do L, dat

M1 M2 - Hp
foq Tog = T

R=| 21 2 on - (6)
M1 ™2 = Thn

Ma tran R c6 cac tinh chét sau:
< Ma tran R |a ma tran déng ma, trc la cd R?*=R :
% Vét clia ma tran R chinh 1a sé tri do thira r cha
hé théng binh sai ;
% Phan t& thr i trén duwdng chéo clia ma tran R
gei la mure tri do thira cla trj do thir i, nghia 13 ;
n
=G va r=>f (7)
i=1
Gia tri nay dai dién cho mc do thira cla tri do
chiém bao nhiéu phan trong tong s6 trj do thira. Khi
ma tran trong sd la ma tran dwéng chéo (cac tri do
khéng twong quan véi nhau) thi 0<r<1. Céc tri do co
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r=0 |a cac tri do bat budc phai quan trac, cac tri do co
r=1 la cac tri do hoan toan thira, sai sé thwc cla trj do
thir i anh hwdng dén sb cai chinh cla tri do nay la:

V*=-(ri. ). (8)

Céng thire trén chung td mirc do thira dai dién cho
sai s6 do A, phan anh @& ty lé trong sb cdi chinh V.. Co
the noi, sai s6 do chi dwgc phan anh mét phan trong
sb cdi chinh cla né. Khi mirc do thra r=0, s cai
chinh khong thé phan anh duwoc sai sé do; khi mirc do
thira ri= ‘I s6 cai chinh mé&i co thé phan anh duoc toan
bé sai s6 do A,

1.1. Ding ma tran R tinh sai sé trung phuong
ctia sé céi chinh

O%,i = (Quy )i % = (QuyPQ);5 = (RQdB);

Khi Q 1a ma tran duwdng chéo (cac tri do khdng
twong quan véi nhau), thi:

B i
of/. =r,— hodc viet thanh
¢ R

oy, =41, ©)

Cong thire trén chirng to so cdi chinh V,; tuan theo
phan bd chudn, tiec Vi=N(0,07).

1.3. C4c buwéc kiém nghiém sai s6 thé theo
phwo’ng phép Baarda

Pé kiém nghiém sai s6 thé cua cac tri do theo
phu=0’ng phap Baarda can tién hanh theo 2 buwoc la
kiém nghlem tong thé va kiém nghiém cuc bd[3,4].

a. Kiém nghiém téng thé

Theo phwong phap binh sai théng thuwdng (gian
tiép hoac binh sai lwdi t do) néu sé liéu do khong co
sai s6 tho thi phwong sai sau binh sai dwoc tinh:

VTPV

gys——

n-k+d

T.ong d6: n - Sb lwong tdng sé tri do; k - S6 tri do

can thiét ; d - Sb bac tw do cla ludi. Gia sir phwong

(10)

sai trong sé don vj trwdce binh sai la c% thi ty sé gitra
&2 va & tao thanh lwong théng ke:

F=63/02. (11)

Néu gia thiét gbc E(cB) = g dwoc chap nhan, tic
trong day sé lieu do khéng c6 sai sb tho, thi F tuan
theo phan phéi Fisher v&i bac tw do r=(n-k+d), ky hiéu
la F(r,«). Nguo’c lai, gia thiét goc bi bac boé thi nghi
nge trong day s liéu do c6 sai sb vurgt gisi han.

b. Kiém nghiém cuc bé

pé xéc dinh trong déy tri do co sai sb thd hay
khéng can ding gia thiét kiém nghlem théng ke tlen
hanh kiém nghlem tr 36 mai co thé loai trlr sai s6
tho. Gia thiét goc va gia thiét dbi clia phuong phap
kiém nghiém s0 liéu la:

Ha:E(V))=0; HyE(V;)=0.

Khi d6 lwgng théng ké duoc xac dinh:
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(12)

vl _ v Vil

o, Jho oo Q)i

Trong d6: V; - Sb h|eu chinh cta trj do thir i; (Qu) -
H|ep trong s& dao sé hiéu chinh cha trj do ther i; N(O, 1)
- Biéu thi lwvong théng ké w tuan theo luat phan phdi
chuén.

Néu gia tri quan trdc khéng cd sai s6 tho, tin
w~N(0.1), ttrc tuan theo luat phan phdi chuan, v&i d tin
cay a. Tra Bang phan bé chuén duoc gia tri z,, néu o=
z, thi co thé cho réng gia tri quan trac nay khéng co sai
sb tho. Nguoc lai, khi 0>z, thi nghi ngo gia tri quan trac
dang xét co sai so thd. Chinh vi thé chi can xét gia tri o
I&n nhét trong sé cac gia tri tinh dwoc, day chinh 14 ndi
dung ctia phuong phép kiém nghnem Baarda.

_Phuwong phap kiém ngh|em sb lieu Baarda trong
mdi lan binh sai chi co thé phat hién mot sai so thd.
Khi muon phat hién thém sai so tho; can phai loai bd
sai sb thé da phat hién trede do, sau do binh sai lai,
tinh toan lwgng théng ké rdi tién hanh kiém nghiém
cho t&i khi tap tri do khong con sai sé thé thi dirng lai.

W= (13)

2. Vi dy thwc nghiém

Hinh H.1 1a lwéi khéng ché quan trdc treot 1& cha
mét cong trinh thiy dién [3], Iwdi gom 15 diém, do 88
géc, 46 canh bang may toan dac dién t&r do chinh xac
cao TS 30 clia Leica va duwoc binh sai theo phuwong
phap binh sai lwgi tw do. Sai sb trung phwo’ng trwde
binh sai khi kiém nghiém may la 0.7”, gia thiét tai tri do
géc thir 41 thém 10" sai so thd, dung 1y thuyet clia
phwong phap Baarda kiém nghiém sai s6 tho, két qua
nhw sau.

H.1 Lu*c?: khéng ché quan tric truot 16
tai cia mét céng trinh thay dién

2.1. Kiém nghiém téng thé
Lugi dwoc binh sai theo phwong phap binh sai
lwdi tw do, sau binh sai thu dwoc sai so trung phwong

la 6=1.0, thanh lap lwong théng ké:
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o> 1.02
o 072
LAy, mirc xac sudt o=0.05, r=134-30+3= 107,
Foos(1€7, «)=1.3. Do F>F0 05(107, o) nén nghi nge sb
lidu quan tréc co sai sb thd.
2.2 Kiém nghiém cuc bé
Dé c6 thé thanh lap dwoc lwgng théng ké va tién
hanh k'dm nghiém theo phwong phap Baarda, cén

vil/ JQyy; cho tat ca cac tri do, két qua
ghi trong Béng 1 va Bang 2.

Bang 1. Gi trj |Vi|/~/QViVi ctia géc do

F= =2.04 ~F(r,)

~

Tir Bang 1 va Bang 2 c6 thé thay gia tri
Vil |- vl

\/ Qvyqvyy
32 20 thé két luan tri do goc thir 41 cb sai s6 tho hay
«ning theo (13) lap dwoc lwgng thong ké:
w2-=8.4/0.7=12.0.
W& mire xac suat a=0.05, tra Bang duoc gia tri wi.
==1258 do Ws>Wy0 Nén gid thiét gbc bi bac bd,
ching 13 tri do thir 41 6 chira sai s6 tho.

- 3.Két luan
. «» Phuong phap Baarda kiém nghiém sai s6 the
cho k&t qua chinh xac, do sai s6 thé dwoc dua vao
md hinh ham sb binh sai nén st dung twong dbi
thuan tién. .

_** Nhuoc diém cla phwong phap nay la s ligu
dau vao phai cé nhidu tri do thtra, hon nika mbi lan chi
c6 thé phéat hign dwoc mot sai s tho, néu day sé ligu
do. van con sai sb thd thi phai tinh lap, do vay khéi
lrgng tinh toan twong ddi léon.

=8.4,

< Phuong phap nay chi cé thé xac dinh duoc
vi tri sai sb thé ch khong xac dinh dwoc gia tri
sai s6 tho.0
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SUMMARY

Gross errors greatly affect the results of
engineering monitoring data processing.
Discovery and elimination of errors before
proceeding to adjustment calculation is very

_important and necessary . This paper

~ studies Baarda method theory to test gross
error of monitor data, using experimentally
actual measurement data of a high grid
network to demonstrate the effectiveness of
the method.
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