Nghién ciru

UNG DUNG PHEP KIEM PINH THONG KE PE PANH GIA
PO ON PINH MOC KHONG CHE CO SO TRONG QUAN
TRAC BIEN DANG CONG TRINH

L& Thi Nhung'; Vii Ngoc Quang?; Nguyén Viin Quang'
'Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
*Truong Pai hoc Cong nghé Giao thong Van tai
Tém tit
Trong xit Iy 56 liéu do, sai s6 thé va sai s6 hé thong can dwege kiém sodt dé giam
thiéu anh hu’ang cua chung dén chat lwong day tri do. Tuy nhién, khéng phdi lic
nao cdc nguon sai 6 nay ciing dé dang phat hién va bi logi bo Vi vay, ung dung
cdc phép kiém dinh thong ké nham gop phan kiém sodt sai sé va ndng cao chdt
lwong day tri do thuong dweoe cdc nha tric dia quan tam va nghién ciru. Trong bai
bdo nay, nhém tac gia vng dung phép kiém dinh y? (Chi-square) va F (Fisher) trong
ddnh gid dd 6n dinh méc khong ché co sé trong quan tric chuyén dich bién dang
cong trinh.
Tir khoa: Sai s6 tho, Mdc khdng ché, Dich chuyén bién dang cong trinh
Abstract

Applying statistical hypothesis testing to analize the stability of control points in
construction deformation monitoring

In measurement data processing, gross errors and systematic errors are
controlled to reduce negative effects to the quality of data. However, these errors
are not always easily found out and eliminated. Therefore, application of stasticial
hypothesis testing in controlling errors and enhancing the quality of data is usually
considered and studied by many surveyors. In this paper, Chi-square Test (y?) and
Fisher Test (F) are applied to examine the stability of control points in deformation
monitoring in constructions.

Keywords: Gross errors, Control points, Deformation monitoring in construction

1. Co s6 1y thuyét sai tap hop. Khi so sanh phuong sai tir

1.1. Xdc dinh khodng tin cdy trong hai day tri do, phép ki€ém dinh F s€ dugc
phép kiém dinh thong ké ap dung.

Khi phét trién 1y thuyét kiém dinh ~ Bang 1. Ba phép kiém dinh thong ké t, i, va F

thong ké, nhimg nha kiém dinh phai xac | Phép kiém Bién 1 | Bigy 2 | Cit thuyét
dinh phép kiém dinh nao 1 pht hgp cho | dinh thong ké goc HO
mdi d6i tugng nghién ctru. Phép kiém { u v u=y
dinh ¢ dugc tng dung khi so sanh tri

12 o S2 o’=5°

trung binh ctia mot tap mau vdi tri trung
binh tdp hop. Hay ndi cach khac phép S; S;

kiém dinh nay so sanh tri trung bit}h S: S3
cua day tri do vo1 mot gia tri da biét. )

Phép kiém dinh »° duge tmg dung khi Trong do:

so sanh phuong sai tap mau véi phuong - u: 1a tri trung binh cua tap hop
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- y:1a tri trung binh ctia tip mau

- 6°: 1a phuong sai cua tap hop

- S%

M&i mét phép kiém dinh cé thé
duoc kiém dinh tir ca hai phia tuan theo
luat phan phdi. Kiém dinh mot bén (one-
tailed test) xac dinh tri t1 han tir bén trai
hodc phai cta luat phan phdi. Trong khi
d6 kiém dinh hai bén (two-tailed test)
xac dinh khoang tin cdy, véi tri téi han
dugc phan bo déu nhau vé ca hai phia.

12 phuong sai tip mau

* Khodng tin cdy trong phép kiém
dinh y’:

Phép kiém dinh »? duoc thiét 1ap dé
kiém tra chit luong cua diy tri do véi
cong thuce [1]:

vS?

Céc gia thiét dugc thiét 1ap:
Bing 2. Cdc gid thiét trong kiém dinh y*

Cicgia | Kiémdinh | Kiém dinh
thiet mot bén hai bén
Gia thiét o o
gécHn H,:$=o0 H,:$=0
, . 2> 2.
Gia thige | oS 0% s
thaythéH, | 1o%e | HyiSFo
Y «| H:S§<g?
Trong do:

- Gia thlet goc H, (Null Hypothesis)
la gia thiét vé ty s6 glua thong ké tap hop
va thong ké tdp mau, thong ké tip mau
duoc cho bang véi thong ké ciia tap hop.

- Gia thiét thay thé H  (Alternative
Hypotheszs) 1a gia thiét ducrc thanh 1ap
khi gia thiét ban dau H, bi loai bo.

Khi gia thiét H; bi loai bo, luc
nay gia thiét thay the H  s€ dugc thiét
lap dé tim ra mot khoang tin cay (The

= (1) confidence Interval) [1].
2 2 2 1
Trong dé: v 1a s6 bac tu do P o)< X < Xjun))=1-a )
2 2
4 X
2 51 5 vS? S?
Pl 7y <~ <Xa |=P|—F<=<—F|=P <o’< =l-a 3
(7{1_& ’ ij vS* o’ S’ ze . 3)

Tur phuong trinh (3) suy ra khoang
tin cdy cua phuong sai nhu sau:
vS?

Z2

a
2

2
A
2

Xa

2

o’ <

4)

* Khodng tin cdy trong phép kiém
dinh F:

Phép kiém dinh F dugc thiét 1ap dé
so sanh ty s6 phuong sai cua hai bo sb
liéu do nhu sau [1]:

F Zl vl
Zz V)

()

Trong do: Hai bién s6 2/ , x doc
lap tuong tng véibac tw dov, va v,

Céc gia thiét dugc thiét lap:

Bing 3. Cdc gid thiét trong kiém dinh F

Cic gia Kiém dinh | Kiém dinh
thiét mét bén hai bén
.y e 2 2
Gl? thict H, S_12 ~1 H,: S_12 1
goc H, S, S,
2
H, S—lz >1
Gia thiét & S
. 5 H —L=#1
thay thé H, H‘?f s
H, :—<1
SZ

Khi gia thiét gbc H, bi loai bo, gia
thiét thay thé H_ s& dugc thiét 1ap dé tim
ra khoang tin céy [1].
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Do d6, tir phuong trinh (8), khoang tin cdy cho ty sé phuong sai tip hop nhu sau:

LS o

2 2
S, o,

F

a/2v vy

S’ F

1

)

a/2yv, v

5
2

1

, . o . .S o
bé tim khoang tin cdy cho ty s % ta s€ gia thiét ty so 5 =1 (tlrc 1a gia thiét
hai day tri do hoan toan tuong duong nhau, v6i phuong sai).

1.2. Ung dung phép kiém dinh
thong ké dé dinh gid dp én dinh méc
khong ché co sé trong quan trdc bién
dang cong trinh

Trong phan tich bién dang, dé
danh gia dung su chuyén dich bién
dang cong trinh can dua vao cac diém
on dinh thudc khéng ché co s6. Do do,
xac dinh diém nao trong ludi 1a diém
6n dinh diém nao 1a diém khong on
dinh 1a viéc 1am can thiét. Ung dung
phép kiém dinh théng ké dé kiém tra
chét luong diy tri do va tim ra diém
khong 6n dinh trong luéi duoc tién
hanh qua cac budc chinh sau:

Buwéc 1: Tién hanh binh sai day tri
do dé xac dinh vector an s6 X, tir d6 tinh
vector s6 hiéu chinh V 1am co sé tinh
phuong sai S?[3]:

vy
\%

S? (10)

Trong do: P la trong s6: v 1a 36 bac
tu do.

Buwéc 2: Ung dung phép kiém dinh
thong ké »? tai mirc o dé kiém tra chét
lugng cua tung day tri do gitta cac chu
ky quan tric théng qua kiém tra céc

phuong sai o; . Phuong sai cua day tri
do trong cac chu ky quan tric phai nim
trong khoang tin cdy nhu trong cong
thuce (4).

Buwéc 3: Ung dung phép kiém dinh
thdng ké F 1y & mirc o dé kiém tra tinh
théng nhat giita hai day tri do vdi nhau.
Néu ty sb G_lzz nam ngoai khoang tin cé}y
chung t6 hai day tri do khong duogc lay
tor mot tap hop, hay ndi cach khéc hai
day tri do khong thdng nhét.

Trong quan tric bién dang, luéi
khéng ché co so thude chu ky trude
chi gdm nhimg diém mdc duge coi 1a
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on dinh (nhiing diém khéng on dinh da
bi loai bo), khi kiém tra ty sb phuong
vOl1

sai gitra hai chu ky quan tric G‘Z
khoang tin cdy theo cong thiic (9)?

- Néu nam trong khoang tin cay, két
ludn céc diém mdc trong ludi khdng ché
co s& déu on dinh. Viée danh gia do 6n
dinh két thuc, c6 thé st dung lu6i khdng
ché co s¢ vao budc tiép theo cua cong
tac phan tich bién dang.

- Néu ngoai khoang tin cdy, két
luan chu ky sau co diém khong 6n dinh.
Can tién hanh budc tht tu 1a di tim diém
khéng ché co so khong on dinh.

Buéc 4: Tim diém mdc khéng ché
co s& khong 6n dinh. Budc nay dugc
thuc hién tinh lap nhich dan dé phat hién
va loai bo timg diém bi coi 1a khong 6n
dinh ra khoi mang ludi khong ché co so.

Chia céc diém ludi khdng ché co s
ctia chu ky can d4nh gia thanh hai nhom:
N va M. Nhém M 1a nhém diém khong
6n dinh, trong nhéom N cé thé ¢6 diém
khong 6n dinh. Sip xép va chia khdi AX,
P, theo nhém N, M nhu sau [3]:

X' =(AXIMAX]) (11)
PNNMAPNM

P,=|KM... (12)
PMNMAPMM

Trong do: AX la véc to nghi€ém, P,
la ma tran trong $6.

Thuc hién viéc tinh lip dé nhat 1an
luot tat ca cac diém khong 6n dinh tir
nhém N sang nhém M béng phép kiém
dinh F d&n khi kiém dinh tinh thong
nhat @ hinh d6i véi nhém N dat yéu
cau thi dirng lai.

2. Thye nghiém danh gia d6 6n dinh mdc lwéi khong ché co sé trong quan

trac lun cong trinh

2.1. 86 liéu quan trdc liin

Bing 4. 86 ligu do lwéi khong ché co sé

Chu ky I Chu ky 1T ‘
TT | Chénh cao do | Trongsd | Chénh cao do | Trong sb So do do
h, (m) P) h, (m) )
1 0.023 2 0.023 2 i
2 1114 2 111 2 | @/ N
3 1142 2 1.145 2 . ““33’*/ I
41 0079 1 0.078 1 S b S
5 0.099 I 0.099 1 ‘))'
6 1.216 1 1.215 1 Hinh 1: So do do
Trong do: ghehcohso T{(lua(; toan cua gac phép kiém
i C-o 18,6;2, 3: La tén diém ludi khong nzlgI:r leipotl;ignh el\/IX"qu(iXJIBet ya trén ngon

-h.v6i (i=1+6): la t€n chénh cao do.
2.3. Két qud tinh todn
Tur két qua binh sai ludi khong ché

co s0, ung dung phép kiém dinh y2va F
dé kiém tra chat luong day tri do va tim
diém khong 6n dinh trong ludi khéng
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2.3.1. Kiém dinh »*

Ung dung phép kiém dinh x> dé
kiém tra phuong sai diy tri do cac chu
ky quan tric. Két qua tinh toan dugc
xudt ra mot file ¢6 tén “KQ_X2 TEST”
nhu hinh 2 va hinh 3:
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INPUT ‘ C:\Users\cyberlink\Desktop\Thuc nghiem\SL_X22_TEST.txt

0.0019 2
-0.0021 2
-0.0023 1
0.0017 1
0.0006 1
B Ervor Dislag [R5
Q PERMISSION

Anfa 0.05
v 5
—t Test
t
Con_Interval
_XZ_T .t
bl 12.83 0.83

Pop_ Variance
0.000009

Con_Interval

0.000002 <= 0.000009 <= 0.00003

—F Test

F

Free_Degree

Rate

COMPUTE ‘ EXIT ‘

OUTPUT ‘ C:\Users\cyberlink\Desktop\Thuc nghiem\KQ_X2_TEST

Hinh 2: Két qud kiém dinh y* chu kyp T
Két luan: Day tri do dat yéu cau (PERMISSION); véi phuong sai nim trong

khodng tin cdy tir 0.000002 dén 0.000032.

* Chu ky II:

i K50
|

| Anfa 0,06
| INPUT G:\Usersicyberlink\Desktopi Thue nghiem\SL_X22_TEST.bxt
v 5
Ul t Test
0.0043 2 i
-0.0046 2
-0.0029 1
0.0023 1 Con_interval
0.0006 1
X2_Test
: X2 12.83 0.03
B Ervor istog [
i [ Pop_ Varlanca s
6 PERMESSIUN :
=T Con_interval 5 500008 <= 0.000008 <= 0.00013
v F Test
F
Free_Degree
Rate
Thue Q_X2_TEST

QUTPUT C:il

Hinh 3: Két qud kiém dinh y* chu ky IT
Két luan: Diy tri do dat yéu ciu (PERMISSION); véi phuong sai nim trong

khoang tin cdy tir 0.000009 dén 0.000136.
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2.3.2. Kiém dinh F

Ung dung kiém dinh F, két qua tinh toan dugc xuat ra mét file c6 tén “KQ F_

TEST QT” nhu hinh 4:

e

WNPUT CrlgersteyberlinkiDeskiepi Thue nghiemiSL_F2_TESTal

(L1 2

-0.0021 2 00046
1
1
1

-0.0023
0007
0006

)

T e ooy o
©
M

Anfa 008

v

t Test
t

Con_lrberval

%2_Test
»z

Pop_ Varance
Con_interval

F Test
F 715 7,15

Free_Degres 5 5

Rats 0138860 <= (236098 == T.1500

GORZT M ©iUsessieyberinkiDeskiapi Thue nghssmiKO_F_TEST_GT

Hinh 4: Két qua kiém dinh F

Dua vao két qua chuong trinh
Matlab tinh toan cho thdy: Hai chu
ky I va II 1a thong nhat voi nhau
(PERMISSION); véi ty sb phu’orng
sai coa hai chu ky quan tric nam
trong khoang tin cdy tir 0.139860 dén
7.150000. Két ludn: “Tat ca cdc diém
lwdi trong chu ky IT déu on dinh”.

3. Két luan

Ung dung cac phép kiém dinh thong
ké trong loc s6 li¢u do quan trac chuyén
dich bién dang dva trén co so ly luén
chat ché. Trong do dac luén ton tai sai
s6 cho du 1a rat nho, néu day tri do chira
sai 56 tho s& 1am sai 1éch 16n két qua dan
dén sai 1am trong két luan. Boi vay, ung
dung phép kiém dinh théng ké y> nham
kiém tra chat lugng day tri do (thong
qua kiém tra phuong sai); Umg dung
phép kiém dinh thong ké F dé kiém tra
tinh thong nhat ciia ¢6 hinh tir d6 14 co
so dé phét hién va loai bo nhiing diém
bi coi 1a khong 6n dinh trong mang ludi
khéng ché co so 1a phuong phap hiéu
qua va dam bao do tin cdy.
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