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Bai viét hay minh ldy twr trang dam mé dién tit, vi truéc minh gdp truomg hop nay nhurng]
khéng biét go nhw thé nao. Khi ta sir dung cdm bién, gid tri trd vé tir ching luén thay doi
quanh vj tri cdn bang du la rdt nhd, va ban biét nguyén nhdn cta hién tuong nay la do nhiéu,
ban luén muén loai bo nhiéu nhung viéc dé duong nhuw ngoai tam véi cua ban. Pung lo, minh
dd co gidi phdp, Ban chi can doc bai viét nay!

1. Nhieu

Trong do lwong, do céc yéu t6 ca chu quan lan khach quan ma két qua do dac ludn chi duoc
coi la twong doi so voi gia tri thuc can do. Do chénh léch gilta gia tri do duoc voi gia tri thuc
duoc goi la Sai s6.

Sai s6 gay ra bdi nhiéu, ching dwgc phan lam 2 loai chinh: sai s6 hé théng hoac sai s6 ngau
nhién.

Gia str ta tién hanh do gia tri dién 4p cta mot cuc pin nang lwong mat troi, két qua thu duoc
trén do thi nhw sau :

Gia st gid tri dién ap thuc cua pin mat troi la u0=1.9545 vol.
Do anh hudng bdi nhiéu yéu t6 trong quéa trinh do dac, sai s6 xudt hién la diéu rat khé tranh
khoi, két qua la ta chi c6 thé do gid tri dién ap bang céch lay twong doi két qua trung binh

cac phép do .

Tec u0=u =+ Ae =1.95 + 1%, (vdi A e 13 sai so)

2. Loai bo nhiéu bang thuat toan loc Kalman

Phuong phép nay duoc dé suat ndm 1960 boi nha khoa hoc ¢6 tén Kalman.
Dé chimg minh hiéu qua cta phuong phép nay minh sé c6 mot phép thit mé phw nhu sau.

float u0 = 100.0; // gia tri thuc (khong d6i)
float e; // nhiéu

float u; // gia tri do duogc (c6 thém nhiéu)
void setup()

{

Serial.begin(9600);

}

void loop()

{

randomSeed(millis());

e = (float)random(-100, 100);
u=1ul + ¢

Serial.println(u);

}
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float u0 = 100.0; // gi4 tri thuc (khong d6i)
float e; // nhiéu

float u; // gia tri do dugc (c6 thém nhiéu)
void setup()
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{

Serial.begin(9600);

}

void loop()

{

randomSeed(millis());

e = (float)random(-100, 100);
u=1ul + ¢

Serial.println(u);

}

Nap code cho arduino réi sau d6 md céng Serial plotter dé xem du¢i dang do thi:

Két qua hién thi trén Serial plotter:

Xem lai code bén trén ta thay cé vai diéu nhw sau:

Goi u0=100.0 la gia tri thuc té cla vat thé, cling 1a gid tri ma ta mong muén thu duoc, vi u0
la hang s6, (néu nhw khong c¢6 nhiéu). Ly tudng thi trén do thi ta sé thu dwoc mot duong

thang song song véi truc thoi gian t.

Thuwong thi nhiéu chi dao dong trong khoang e=+10% gia tri thuc da duoc coi la rat 6n roi
(noise).

Pé tang do kh6, minh da c6 y cho e=+100% u0 bang ham Random khién cho gié tri do bi
nhiéu hoan toan va gan nhw rat khé dé thu thap 1an tinh toan sau nay.

St dung bo loc Kalman

Nhuw da thong nhat, trong thuc té u0 la gia tri minh khong biét, viéc st dung bd loc sé phai
gitp ta loai bo cac nhiéu, khi do gia tri do duoc phai gan duwong u0=100 hon .

Vi day la md phw nén gia tri uOcan dwoc cho trude (chi minh va ban biét) dé€ cé thé kiém
chimg tinh ding dan cta két qua trude va sau khi loc. (bang cach tron u0 véi nhiéu roi cho
arduino loc)

So v6i code bén trén ,phan code nay chi can thém mot dong lénh duy nhat:

Goi u_kalman la gia tri do da qua bd loc Kalman:

u kalman=bo loc.updateEstimate(u);
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Code:
#include

SimpleKalmanFilter bo loc(2, 2, 0.001);

float u0 = 100.0; // gia tri thuc (khong doi)
float e; // nhiéu

float u; // gia tri do dugc (c6 thém nhiéu)
float u_kalman; // gia duoc loc nhiéu
void setup()

{

Serial.begin(9600);

}

void loop()

{

randomSeed(millis());

e = (float)random(-100, 100);

u=1ul + ¢

Serial.print(u);

Serial.print(“,”);

u kalman = bo loc.updateEstimate(u);
Serial.print(u_kalman);

Serial.printin();

}

#include
SimpleKalmanFilter bo loc(2, 2, 0.001);

float u0 = 100.0; // gia tri thuc (khong d6i)
float e; // nhiéu

float u; // gia tri do duogc (c6 thém nhiéu)
float u_kalman; // gia duoc loc nhiéu

void setup()

{

Serial.begin(9600);

}

void loop()

{

randomSeed(millis());

e = (float)random(-100, 100);

u=1ul + ¢

Serial.print(u);

Serial.print(“,”);

u kalman = bo loc.updateEstimate(u);
Serial.print(u kalman);
Serial.printin();

}

Va day la két qua khi st dung thém b0 loc:
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buwong mau xanh: u.

buong mau vang: u kalman.

Dimng lai mot chit dé quan sat d6 thi, hdn ban cling déng ¥ véi minh thuét todn loc Kalman
t6 ra rat hiéu qua, c6 nhimg lic nhiéu don ra bién cuc dai (+100%u0). nhung gia tri van kha
sat duong u0.

Ghép tang cac bo loc ta thu dwgc két qua chinh xac hon, tit nhién né sé dap Gng tré hon 1
tang

#include

SimpleKalmanFilter bo loc(2, 2, 0.001);

float u0 = 100.0; // gia tri thuc (khéng doi)
float e; // nhiéu

float u; // gia tri do dugc (c6 thém nhiéu)
float u_kalman; // gia duoc loc nhiéu

void setup()

{

Serial.begin(9600);

}

void loop()

{

randomSeed(millis());

e = (float)random(-100, 100);
u=1ul + ¢

Serial.print(u);

Serial.print(“,”);

u_kalman = bo_loc.updateEstimate
u _kalman = bo _loc.updateEstimate
u kalman = bo loc.updateEstimate
u_kalman = bo_loc.updateEstimate
Serial.print(u_kalman);
Serial.printin();

}

u); // tang 1

u_kalman); // tang 2
u_kalman); // tang 3
u_kalman); // tang 4

P

#include
SimpleKalmanFilter bo loc(2, 2, 0.001);

float u0 = 100.0; // gia tri thuc (khong d6i)
float e; // nhiéu

float u; // gia tri do duogc (c6 thém nhiéu)
float u_kalman; // gia duoc loc nhiéu

void setup()

{

Serial.begin(9600);

}
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void loop()

{

randomSeed(millis());

e = (float)random(-100, 100);
u=1ul +e;

Serial.print(u);

Serial.print(“,”);

u_kalman = bo _loc.updateEstimate
u kalman = bo loc.updateEstimate
u_kalman = bo _loc.updateEstimate
u_kalman = bo _loc.updateEstimate
Serial.print(u_kalman);
Serial.printin();

}
Két qua cho 4 tang loc

u); // tang 1

u_kalman); // tang 2
u_kalman); // tang 3
u_kalman); // tang 4

—~ o~ o~ —~

3.Ma thuat hay tri tué nhan tao
Day la thanh qua nghién ctu cé tir 56 nam trwdc, chu nhan ctua thuat toan la 6ng Rudolf
(Rudy) E. Kalman

B0 loc nay dwoc st dung rong rai trong cac may tinh kj thuat s6 cua cac hé thong diéu
khién, Hé thong dinh vi, Hé thong dién tir, RADA, vé tinh dan duong dé loc nhiéu.

B0 loc hoat dong 6n dinh dén mitc, né da duoc st dung trong chwong trinh Apollo, tau con
thoi cia NASA, tau ngam Hai quan va xe tw hanh khong gian khong nguoi 1ai va vii khi, tén
lra hanh trinh.

V6i thanh cong do6, ong cling da thdy rat nhiéu gidi thuéng 16n khac nhau.
http://vi.wikipedia.org/wiki/Rudolf...

4. Thuat toan Kalman trong C
Day la thuat to4dn don gian minh tim duwoc, hay vao dia chi bén dudi dé hiéu duoc y nghia cla
céac tham so K (Kalman Gian) ,P,Q,R....

http://malcolmmielle.wordpress.com/...

C++

/*

* Need to tweak value of sensor and process noise
* arguments :

* process noise covariance

* measurement noise covariance

* estimation error covariance */

class Kalman Filter Distance {
protected:
double q; //process noise covariance
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double ¢ init;

double r; //measurement noise covariance

double r init;

double _x; //value

double p; //estimation error covariance

double p init;

double k; //kalman gain

public:

/*

* Need to tweak value of sensor and process noise

* arguments :

* process noise covariance

* measurement noise covariance

* estimation error covariance */

Kalman Filter Distance(double q, double r, double p)
:_a(q)

, _q_init(q)

, _1(r)

, T init(0)

, x(0)

, _D(p)

, _D_init(p)

, k(p/(p+ )ik

virtual void init(double x) { x=x; }

virtual void setProcessNoiseCovariance(double i)

{

q=1i

g init = i;

}

virtual void setMeasurementNoiseCovariance(double i)
{

r=1i

rinit=1i

}

virtual void setEstimatiomErrorCovariance(double i)
{

b=i

_p_init = i;

}

virtual double kalmanUpdate(double measurement);
virtual void reset()

{

g = _( init;
_I'= r init;
_p = _p init;

Tai liéu nay duoc tai tir website: http://linhkienthaomay.com. Zalo ho tro: 0389937723



(= te] {
ﬁ‘ e v 45 N
! > n‘;r’,&;\, ¥ ~ «A o \ 2 A . [ .2 2 . s A 3 2+ 7N ,?
= Lt e Ty on So hién thi tir cam bién bi tang giam ¢ vi tri can bang phai lam sao* 7|

b

double Kalman Filter Distance::kalmanUpdate(double measurement)
{

/[prediction update

/lomit x = x

pb=Dp+t_q

//measurement update
k= p/(p+_1);
x= x+ k*(measurement - x);

p=0-_K*p;
return x;

}

/*

* Need to tweak value of sensor and process noise
* arguments :

* process noise covariance

* measurement noise covariance

* estimation error covariance */

class Kalman Filter Distance {

protected:

double q; //process noise covariance
double ¢ init;

double r; //measurement noise covariance
double r init;

double _x; //value

double p; //estimation error covariance
double p init;

double k; //kalman gain

public:

/*

* Need to tweak value of sensor and process noise

* arguments :

* process noise covariance

* measurement noise covariance

* estimation error covariance */

Kalman Filter Distance(double q, double r, double p)
:_a(q)

, _q_init(q)
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, _1(r)

, T init(0)

, _x(0)

, _p(p)

, _P_init(p)

, k(p/(p+ o)k

virtual void init(double x) { x=x; }

virtual void setProcessNoiseCovariance(double i)

{

q=i

g init = i;

}

virtual void setMeasurementNoiseCovariance(double i)
{

r=1i

rinit=1

}

virtual void setEstimatiomErrorCovariance(double i)
{

p=i

_p init =1;

}

virtual double kalmanUpdate(double measurement);
virtual void reset()

{

g = ( init;

_r'= T init;

_p = _p init;

¥

b

double Kalman Filter Distance::kalmanUpdate(double measurement)
{

//prediction update

/lomit x = X

b=Dp+t_q

//measurement update

k= p/(p+_1);

x= x+ k*(measurement - x);
p=(0-Kk* p;

TRUNG TAM SUA CHUA PIEN TU QUANG BINH

MR. XO - 0901.679.359 - 80 V6 Thi Sdu, Phwong Quang Thuan, tx Ba Pén, tinh
Quang Binh
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return x;

}

Nguon: http://dammedientu.vn/bo-loc-kalman-giai-phap-chong-nhieu-khi-su-dung-cam-bien/

Cac bai viét tuong tu:

1.

bién trd va Inverter - a chi em xin cho hdi bién tro va Inverter hoat dong nhu thé nao a
Inverter lam tang giam dong co (ddong co vd nhu mdy bom dong co dién) con bién trd

c6 thé tang gidm dong co nhw Inverter hok

. can giup d6 am ly 8 so 2 ngay van chua tim ra bénh dp ddi xing +-17vol qua 2 6n dp

7912 7812 cép cho ro le mach music master mic,,+-52 cho c6ng suét - ban ddu hong
cong sudt chét cau chi, ,thay thé va kiém tra cdc dién dp chan b céng sudt =nhau 52
vol,céc tang khuyeh dai thuc, dém, tr¢ tu tét,(,bo nquén ,6n dp va céng sudt di
lién),,,thdo dwong 52 vol thi ro le lai dong cdp vao lai ko déng ,bo 1 cau chi 1 vé lai

ddéng(vé da bi no cu chi luc dau),,, kiém tra ko thdy bi sao? 2 trd cdn bang vé ro le bao

vé loa em do 1 duong vé 52vol con 1 dwong vai mili vol,, ko hiéu la sao lai chénh léch
thé

. dau dvd tau calindax - chay dia hdt dc 1 bai tw dong resest load lai dia hién no disic lic

mat hién thi led lai load lai chay,hdt dc 1 bai lai bi da vé sinh vi cdc duong truyén van
bdo dén nguodn xanh keey dia

. em m¢i mua ve chai 4 vi crt 5 vi bép tir 1 ngquon ATX méi va dugc em vang sai gon chay

(BL 0306 ,,50k) vé sita,,test thit karaoke - chinh vin chwa chudn 1dm,,

. mdy giat sharp 75EV - mdy khong bam dugc niit nguon . minh da thay thach anh 16M ,

nhung van khong dugc con mdy con tu chwa thay dugc vi nd la tu dan minh khong biét
tri sO6 nod la bao nhiéu dé thay .

May hom nay lam cd 2 hién twog thdy la nhw ma dm.hj. 11a tjvi tgq, nén do lé noj duog
hoj, do duwog kR =10v. Thao vi den ra do cig 10v. Sau do rut con 4282 trén dg kr ra do
c0 150v trén kr, sau do lap laj may da chay binh thuog ko pit bi j lun hehe. 2. May trug

quoc chj? Bi 1og mach nhug khj do H thay 22v. Nhug van chay pjh thuog la that. - .
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. Nokia 6300 - Tw nhan phim s6 0 lam liét cdc phim trw cac phim so tw 1 dén 9, * va #.
. Sam sung cs 21z45ml - Khéi dong nqudn cho chay , rit cao dp , néng so ngang . E da kt

cdc tu va diot xung quanh so0 , cling da thay thit cao dp va so , nhung van vay .

. tivi BTV. mat model - bi cao ap ddnh vao R(220k) duwong ABL, dang sang thi dugc 15s

thi t6i dan va bay gio dang bi t6i man nhw giam dd sdng cdia ma hinh, dé thay cao dp va
R(220k) ma man hinh vén toi...

Tivi LG model 21FU6LR - Chay ic manh STV 9326, nita man hinh dwdi binh thwon
trén gitta man hinh cd vét séng hon va hinh bi gép, phia trén thi hinh bi dan, kiém tra
nguon 26v du, duwong ra chan s6 5 cao 22v, thay ic manh va cdc tu hda nhung vén chua
ra bénh

Tu dong DARLING 210lit - M6i 1an xa tu la pi nghet k lam lanh dc,minh xa gas rit chan
khong nap gas lai thi chay dc,nhung khi tu bdam tuyét nhiu xd dd xong thi block vdn
chay nhung k lam lanh dc,kt dong ho gas thi bdo dwdi Opsi,mong ae chi céch tri pan
nay

Tu quay SANAKY - chiéc tu quay SANAKY cdm dién chay binh thuong nhung ¢ phia
dudi ddy tu khong lanh , khéng lam dd dc ,¢ trén mat kinh tu bi ddéng tuyét gan tdm
kinh
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