Phan tich so liéu
+ Chuan héa soé liéu — Data standardization
+ No&i suy div liéu bi mat (interpolation of data gaps)
+ Loai bd xu thé (tuyén tinh) — Trend removal
+ B loc so - digital filtering
+ Hoi qui tuyén tinh don gian
+ Phan tich Fourier co’ ban

+ Trinh dién soé liéu
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Mot so phép tinh thong ké dorn gian

Po6i v&i tinh hiéu ngau nhién r&irac {x}i=1, 2...n

_ 1
- Tinh trung binh (mean, average): X = _in

i
, 1 < _\2
- D6 léch chuin: SDzo-z\/—Z(x—x)
n-145

- Phwong sai (variance): o’ = = Zn:(x - )_()2
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Khir xu thé trong so liéu (trend removal)

Péi khi trong so liéu do dac ton tai cac nhiéu déng:
- Xu thé khéng xac dinh
- hodc séng thanh phan c6 tan so thap véi

chiéu dai séng > khoang thi gian do dwoc T, = NAt

> Cac nhiéu nay phai dwoc loai bé trwéc khi xiv ly so liéu
> Thwéng ky thuat nay ap dung cho xt ly so6 liéu séng dwoc do

trong viing anh hwéng bé&i thay triéu
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Khir xu thé trong so liéu (trend removal)

Ky thuat loai bé xu thé tuyén tinh nay thwéng la
diéu chinh (so liéu goc) bang da thirc bac thap st

dung pp binh phwong toi thiéu (least square)

Gia sir chudi so liéu la u, dwoc diéu chinh v&i mét da

thorc bac K nhw sau

K
U => b (nAt)" n=12,..N
k=0

.com
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Khir xu thé trong so liéu (trend removal)

Piéu chinh binh phwong téi thiéu giira sé liéu va da thirc

nhw sau
N N [ K 72
Q:Z(un_ﬁn)2 :Z un_Zbk(nAt)k
n=1 n=1|_ k=0 _
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Khir xu thé trong so liéu (trend removal)

Lay dao ham toan phan cta Q theo b, va cho bang 0 thu dwoc
K + 1 phwong trinh dang

K N N

3'b. Y (nAY) ™ =>"u, (nAY)™ m=0,1,..K

k=1 n=1

Vé&i cac hé so hoi quy {b,} phai dworc giai.
VD: K =0, phwong trinh trén thanh

N N N
by D U, (NAL)° = u, (nAt)° = by :%Zun =0
n=1 n=1 n=1

ongThanCong.com https://fb.com/tailieudient
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Khir xu thé trong so liéu (trend removal)

VD: K =1, phwong trinh trén thanh

N N N
by Y (NAL)™ +b, > (nAt)™™ =D u, (nAt)" m=0,1
n=1 n=1 n=1

N N
noy: 3= N(I\;+1) /Y N(N +1€)5(2N +1)
=1 =1
. _ 2N +)> u"-6>"" nu”
o N(N —1)

122:':1nu” —6(N +1)Z:|:1Un
- AIN(N-)(N+1)

b,
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Khir xu thé trong so liéu (trend removal)

86 lidu gbc

et

Sau khi loai xu thé
M fier delrending

WM W W" )

F

Xu thé tuyén tinh

-

u =h, +bt

Bendat and Pierson (2010)
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Khir xu thé trong so liéu (trend removal)

Ky do sén

Sea level (d bar)

M”j

w M ol

Ll

g trwdc khi khir triéu

M MM m

M |l MwM! M W

Ul M h

d séng sau khi khir triéu

ea level (m)
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Noi suy so liéu (interpolation of data gaps)

D lieu thwc do thwong ¢c6 nhirng ‘gaps’ do
= May do bi 16i hoac do sai
= Cach do dac khéng day du

= SO liéu c6 chd khéng tin cay

Cac gaps nay thwong dwoc noi suy trieéc khi dwa vao

phan tich so liéu
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Noi suy so liéu (interpolation of data gaps)

Trwéc khi chon ky thuat néi suy cac cau héi bén

dwéi nén dwoc xac dinh:

= cac so liéu nao dwoc str dung dé ndi suy?
= cac ham ndi suy nao nén dung (ham tuyén tinh,

da thurc bac cao, spline bac 3...)
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Noi suy tuyén tinh (linear interpolation)

= Noi suy tuyén tinh Ia dang ndi suy dwong thang va dwoc
str dung réng rii dé ndi suy so liéu.
= Tha tuc nay la “fitting straight line’ gitra hai so liéu.

= Cho chudi so6 liéu y(x), thi tuc ndi suy nhw sau

y(x)=y(@)+—[y(b)-y(a)

_(b- x)y(a) +(x—a)y(b) . =b
b-a
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Noi suy tuyén tinh: Vi du

Vd: cé haidiémx,=1,y,=3:x,=5,Yy, =9

No6i suy tuyén tinh thu dwoc

NoOi suy so lieu y tai x =2, 3, 4 y,=45,y;=6,y,=7.5
0+ 10
N ‘ _ B ‘
8 o |
6 - 6 .
> > : .
4 - 4 -
4 1 4
2 | 5 |
O I I I I O I I I I
0 2 4 6 8 10 0) 2 4 6 8 10

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Noi suy tuyén tinh: Vi du

Vd: cé haidiémx,=1,y,=3:x,=5,Yy, =9

Dung phwong trinh fit 2 diém trén:

Noi suy s lieu y tai x =2, 3, 4
Pl suy sofied y ts y,=45,y,=6,y,=7.5

10 +— ‘ ‘ ‘ ‘ 10 ‘

f | | .
8 - 8 py
6 - 6 - 4

> > .
4 - 4 -
y=15*x+15 1 ®

2 - R2=1 2 -
O \ \ \ \ O \ \ \ \

O 2 4 6 8 10 O 2 4 6 8 10
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NOi suy da thirc (Polynomial interpolation)

Khi chiing ta muén noi suy so liéu hon 2 diém, ta can

dung da thirc ndi suy bac cao vi du da thiec Lagrange

Pa thirc ndi suy Lagrange duing dé

- Tim mot da thire noi suy y(x) bac N, sao cho

- Pi qua tat ca cac diem da co (x, y), i =1, 2, N+1
- Pa thirc nay c6 dang tong quat

N
y(X) =a, +aX +a,X* +...+a,x" = > ax"
k=0

CuuDuongThanCong.com
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NOi suy da thirc (Polynomial interpolation)

Dw&i dang tong quat

N+1_ | N+1X—Xk ]
y(x)=3 ymxi—xkj

k=1 ]
_k # |

Muc tiéu cta ndi suy bang da thirc Lagrange
- Tim moét da thirc bac N sao cho
- Pa thirc nay bat budc phai di qua N + 1 s6 liéu da co

- Ndi suy bat ky diém x nao nam giira cac diém da cé
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NOi suy da thirc (Polynomial interpolation)

Pa thirc trén bién déi thanh

N+1

y(X) = Zyi[Qi (X)/Q,(x,)]

Qi (X) — (X _ Xl)(x o X2)...(X o Xi—1)(x _ Xi+1)---(X o XN+1)
DPoi véi bat ky x, phwong trinh trén cé thé biéu dién
(X=X )(X=X )...(X=X_,) N
(X, =X )(X, — X )...(X, — X )
(X=X )(X—=X)...(X=X_.) N
(X, =X )(X, = X)...(X, - X))
X=X ) X—=X)...(Xx =X
oy XEXKEX). (X2 X,)
(XN+1 o Xl)(XN+1 o X3)"'(XN+1 o XN)

y(X) =Y,

y
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NOi suy da thirc (Polynomial interpolation)

Vd: cho tap hop 4 diém (x, y), i =1,..., 4
Co6 cac so liéu nhw sau: (0, 2), (1, 2), (2, 0), (3, 0)

Noi suy bang PP Lagrange véi da thirc bac N = 3

Phwong trinh cuoi biéu dién nhw sau

(X-D(x-2)(x—-3) +2(x—0)(x—2)(x—3)+0+0
(0-1)(0-2)(0-3) (1-0)(1-2)(1-3)

X)=—X"—3X“"+—X+2
y(X) 3 3

y(x)=2
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Bo loc so: digital filters

Péi khi ching ta ciing ap dung cac bd loc s6 nham:

Loai bo cac séng / dao dong c6 chu ky cao hon

Bo6 loc théng thap (Lowpass filter)

Loai bé cac séng / dao ddng c6 chu ky thap hon

Bo loc thong cao (Highpass filter)

Loai b6 cac song / dao dong trong mét dai chu ky

Bo loc bang théong [thong dai] (Bandpass filter)
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Bo loc so: digital filters

S0 liéu thay trieu thwe do trong thoi gian 1 thang

V&i cac so liéu dwoe loc bang bd loc Buterworth théng thap

Gom cac dao dong tan so6 cao

nhw séng gid, song tau...

- C6 thé dung bé loc thong thap dé

Water level (m)
w

loai bé cac nhiéu nay

- Ciling c6 thé dung bd loc bang théng

22 1 3 5 7 9 11 13 1t . . )
Time (hour, since 04/06/2009 21:00) dé Ioai thém céc dao d6ng téng 86

dai hon thoi gian do

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hoi qui tuyén tinh don gian

Tai liéu Poc Thém

- Nguyén Van Tuan, 2015. Phan tich dir liéu v&i R. NXB Téng hop
TP. Ho Chi Minh.
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Hoi qui tuyén tinh don gian

No Water sample OBSdata No Water sample OBSdata

, ] (mall) (FTU) (mal) (FTU)
Vi du: 1 70 1662 21 82.5 1309
z R- X pan 2 2 1135 1713 22 83.7 1322
Ta co chuoi so lieu de 3 1565 2503 23 143 2174
A H 4 50.7 1323 24 1485  251.8
hieu chinh OBS 5 87 1683 25 51.3 83
6 306 446 26 41.8 79.6
7 1765 2485 27 22.2 61.9
3 A - 8 349 5552 28 73 1402
Tim moi twong quan 9 179 286 29 92.3  184.4
< . . o 10 244  309.1 30 38.7  100.2
tuyen tinh gilra soO lieu 11 493 1231 31 55.8  116.7
12 29.8 63.6 32 141 222
x , ST 13 126 1875 33 35 70.1
mau nwoc va so lieu 14 44 1028 34 117 216.1
15 60.7 1242 35 293  480.3
A Ar A A 16 215 3292 36 65.7 1228
tho cua may do do duc 17 27.3 75 37 75 120.2
18 159  201.6 38 1055  178.2
19 3575 4703 39 43 99.7
20 148 2523 40 25 49.7

Ky thuat chuan may do dé duc bang cac so liéu dé duc
thu théap tai hién noi khao sat (cac mau nwéc)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hoi qui tuyén tinh don gian

M hinh hoi qui tuyén tinh:
Y =a+ X +¢&;1=12,..n

- a: chan (intercept)

Phwong trinh nay mé ta: T
- B: do doc
= S0 liéu may do dé duc cé lién
quan vé&i so liéu mau nwéc "q, B: a2 hé so hoi qui
= ¢ ~ luat phan phéi chuan,

= Lién quan nay théng qua . .
) q, Y ,gq voi mean =0
hang s6 a va hé s6 3 va sai

sO ¢
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Hoi qui tuyén tinh don gian

UW&c lwong cua phwong trinh tuyén tinh trén

Y, =a+ /X

cac woc so a p dworc tinh

oS00 -y) v 20 Y
va 2 =X) - = Sy —y)
&:y_ﬂ)_( _/ \gi:yi_y\i

Téng binh phwong phan dw (error sum of squared or residual

sum of squared)

SSE = i(yA| _Yi)2 = igiz
i=1 i

ongThanCong.com https://fb.com/tailieudientucntt
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A= = X ’ = >
Hoi qui tuyéen tinh don gian
400
. X No Water sample OBSdata No Water sample OBSdata
= 350 ’ (mg/l) (FTU) (mg/l) (FTU)
S 300 - 1 70 1662 21 825  130.9
S 250 i 2 1135 1713 22 837  132.2
2 . 3 156.5 2503 23 143 2174
£ 200 4 50.7 1323 24 1485  251.8
§ 150 .t ’ 5 87 1683 25 51.3 83
[ . 6 306 446 26 41.8 79.6
g 100 . ° 7 1765 2485 27 22.2 61.9
50 R N 8 349 5552 28 73 140.2
o 9 179 286 29 923 1844
0 ' ' 10 244 3091 30 387  100.2
200 400 600 | 11 493 1231 31 55.8  116.7
12 29.8 63.6 32 141 222
400 13 126 1875 33 35 70.1
350 LY = 0. 7176x-21.462) ., A 14 44 1028 34 117 2161
= R = 0.9642 15 60.7 1242 35 293  480.3
2 300 / 16 215 3292 36 65.7  122.8
o 250 . 17 27.3 75 37 75  120.2
= / 18 159 2016 38 1055  178.2
E 200 / 19 357.5 4703 39 43 99.7
P 150 / 20 148 2523 40 25 49.7
()] *
T 100 ‘- ~
; 2 : ~n ~
50 [ 97" Yi =a+ pX
O [ [
~0.72* X —-21.5
OBS gt%LE)%ThgnE);lg_c%rjn) https://fb.com/tailieudientucntt
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Hoi qui tuyén tinh don gian

Vi du: toc dé mwe nwéc bién dang toan cau tir anh vé tinh

(nguon University of Colorado)
100

A MSL (mm)

TOPEX
Jason-1
Jason-2

| — 60-day smoothed
—— Trend: 3.4 £ 0.4 mm/yr

University of Colorado 2016 _rel4

——
1995

CuuDuongThanCong.com

——
2000

2005

Year

2010

https://fb.com/tailieudientucntt

2015
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Hoi qui tuyén tinh don gian: Van dé chuan héa thiét bj do

Trong phwong twong quan Y 2@4- ,3 X

.
, o =0
Hé so0 a nén dwoc chon ra sao? <
a#0
200 200
- | = * + | = | = *
S g0 Y=10*X+34 /7 S 10 Y=107*X |
S f f S
L 120 - - 2 120 -
o o
s S
»n 80 - - »n 80 - .
g | T
S 40 - S 40 :
O I ! I ! O I ! I ! I

O 40 80 120 160 200 O 40 80 120 160 200
OBS data (NTU) OBS data (NTU)

uuDuongTh: ng.co https://fb.com/tailieudientucntt
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Hoi qui tuyén tinh don gian: Van dé chuan héa thiét bj do

Trong phwong twong quan

Hé s6 a nén dwoc chon ra sao? <

Yy =a+ X
(a=0

k057&0

42 -
| Y=0.83*X+3.33

34

R2=0.99

38

40 42
C2 (mS)

44 46|

CuuDuongThanCong.com
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