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NANQ CAO DO CHiNH Xj\C KHI bO '[AN soO
BANG PHUONG PHAP TRUNG BINH
INCREASING THE EXACTNESS OF FREAQUENCY
MEASUREMENT BY MEAN METHOD
TS. TRAN SINH BIEN
ThS. NGUYEN THANH VAN
i Khoa Dién - PTTB, Trwong DHHH
Tém tat:
Bai bao gioi thiéu phuong phép trung binh nhdm giam sai s6 khi do tan s6 va kiém
nghiém két qué nhor phurong phdp mé phdng trén Matlab.
Abstract:
This article introduces the mean method to reduce the errors when measuring the
frequency and checking the results on simulink of Matlab.
1. Dat van dé
Phwong phap do tan sb chi thi so c6 y nghia khoa hoc thyc tién I&n trong qua trinh phat
trién déng bd cac phuong phap X ly s6 tin hiéu hién dai [2]. Tuy nhién xay ra sai sO trong qua
trinh do la khong thé tranh khdi, do d6 giam sai s6 khi do tAn sb chinh Ia bién phap giam sai sé
trong hé théng do lwdng va diéu khién.
2. N6i dung
al Sai s6 trong phép do tan sé chi thj s6
~ Nguyén ly ctia mot tan s6 ké chi thi s6 1a dém sb xung N twong (ng v&i s6 chu ky clia tan
s0 can do T, trong khoang thoi gian goi la thoi gian do T, trong khoang T ta dem dwoc N xung ty 1€
v@i tan s6 can do f, [1] nhwng két qua thu dwgc thwong la N £ 1 xung.
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Hinh 1: Ctra s6 hinh chi» nhat Hinh 2: D4 thj biéu dién phuong phép trung binh

V6i: @y(t) : chudi xung;
0o : khodng thdi gian doi khi do xung;
a; : khoang thoi gian mét khi do xung.
Xét sai sb trong trwdng hop & hinh 1, ta dwoc két qua sai s6 tinh toan rét cu thé nhuw sau.

Khi tin hiéu Ia xung Dirac, ta c6 ham thé hién: ¢ (¢)= ié(r ~nT,) 1)
to+T ":_Oo
Két qua ra: y= J.(ox (t)dt (2)

to

Bién ddi Fourier thuan biéu thire (1):

t)=f. ieﬂ”’?ﬂ’ =f +2 fvicos@ﬁkfvt) 3)
k=—00 k=1

Thé (3) vao (2) co:
to+T

2 g _ 25
y= J.fZe dt= fT+7TZ

lsin ﬁkf T cos{zm’cf ( Tﬂ 4)
—. k=1 k 2
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Trong do:

251 . T x T S S
—zzsm(nkfrT)cos 27kt | t, +E : biéu thirc toan hoc biéu dién sai s6 phép do.
7 k=1

Tir cong thirc (4) ta thay sai s6 xac dinh b&i song hai bac cao kfy (k thay déi tir 1 dén o) -
Day chinh la sai so lwgng tkr. Trong qua trinh dém xung cta by do tan so chi thi so chi nhan duoc
thanh phéq nguyén f,T. Trong ’thuc_té no du;o’c lam trc‘)n‘té’i giatrilon h‘o’n hodc nhd hon 1 dp’n Vi. )

Biéu thirc toan hoc bieu dien sai so phép do gom 2 thanh phan sin( ) va cos( ). Dé sai so
khong xay ra, 1 trong 2 thanh phan trén phai bang 0. Xét thay thanh phan cos( ) khéng thé bang 0,
con thanh phan sin( ) chi cé thé bang 0 trong trwong hop a, =0,a, =0. Trwong hop nay rét
hiém khi xay ra trong thyc té. Vi vay tim ra duwoc phwong phap giam sai s6 khi do tan s6 la can
thiét.

Do d6, bai bao dé xuét nghién ctru phwong phap trung binh (PPTB) trong phép do tan s6
chi thi s6 nhw hinh 2.

Ta tao M dwdng song song voi truc hoanh (hay truc thoi gian t) cét tin hiéu do hinh sin (vé ca
phia @am va phia dwong clia bién do tin hiéu hinh sin). Két qua nhéan dwgc M gia tri chu ky do. Sau
d6 cdng tong cac chu ky do vira cé va chia cho M dé lay gia tri trung binh. Két qua thu duwoc thé
hién sai so trong phép do gidm dang ké (xem trong phan két qua mé phdéng).

Dé kiém nghiém két qua, ta st dung chuong trinh Simulink cia phan mém Matlab dé dwa
ra cac sai sb truwc quan gitra phwong phap do tan s chi thj s6 théng thwong va phwong phap
trung binh. Sau d6 cac sai s6 truc quan nay dwoc thdng ké va thé hién trén cac dworng dac tinh
trong M-file.

b/ M6 phéng trén Matlab
Hinh 3 biéu dién chwong trinh tinh sai s khi do tan sb.
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Hinh 3: Chuong trinh mé phdng tinh sai s6 khi do tan sé
Khéi Sinc Generator mé phdng nguén ap xoay chiéu hinh sin cé tan sb f = 50Hz, bién do
Un=1.
. Nhiéupém dwoc tao ra béng cach cbng tin hiéu hinh sin vé~t|'n hi_éu nhiéu bt ky, st dung
nhiéu loai nhiéu khac nhau. Trong bai bdo, ta str dung 3 loai nhiéu ngau nhién Chirp, Random
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Number (RN) va Uniform Random Number (URN) dé khao sat hiéu qua giam sai sé khi do tan s
clia phwong phap 14y trung binh.

May phat chuan dwoc mé phong qua khdi Pulse Generator c6 tan sé f,. Bai bao nghién
ctru 3 gia tri clia fo thwong ding, do 1a f, = 10°, 10° va 107( viét tét 1a fo5, fo6, fo7).

Cac két qua sai so hién thi & cac khdi Display, cu thé nhw sau:

TANSO, Ko Nhieu: gia tri tan sé ly twdng do dwoc, tirc 1a khdng cé nhiéu tac dong;

TANSO, Co Nhieu: gia tri tAn sb do duwoc khi bj &nh hwdng ctia nhiéu 1&n tin hiéu hinh sin;

Sai so 1: sai sb tuyét dbi khi cé nhiéu bam so v&i tan sb chuan 50Hz;

Sai s0%1: sai s6 twong ddi khi co nhiéu bam so véi tan sb chudn 50Hz;

TANSO, Dung PPTB: gia tri tan s6 do dwoc khi st dung phwong phép trung binh trong
trwdng hop bi anh hwéng cla nhiéu;

Sai s02: sai sb tuyét dbi khi dung phwong phap trung binh trong truéng hop bi anh hudng
ctia nhiéu so v&i tAn sb chuan 50Hz;

Sai s0%2: sai sb twong ddi khi dung phwong phép trung binh trong trwdng hop bi nhiéu
bam tac déng so v&i tan sb chudn 50Hz.

Cac gia tri do dwoc ghi vao khdi To File trong Simulink dé 14y sé liéu vé cac dwong déc
tinh sai sb tuyét dbi theo s6 dudng cat (d = y(M)) va sai sd twong dbi theo sd dworng cét (Y% =
y(M)) trong M-file clia Matlab.

Dé dua ra cac két qua, ta xét trong mot chu ky do T bang cach dém sé xung nhé chuong
trinh con Sub_TX vuong so sanh (hinh 4).
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Hinh 4: Chuong trinh con tao xung vuéng so sanh

Hinh 5: Cac dwong déc tinh trong Hinh 6: Céac duong déc tinh trong
Sub-TX vubng so sanh Sub_vuong so séanh
Trong dé:

Detect Rise Positive 1a khéi phat hién xung dwong & swon lén;

Signal Builder 1a khéi tao tin hiéu. Ta xay dwng 2 tin hiéu signal1 va signal2 dé khéi Detect
Rise Positive phat hién 2 xung dwong swon 1én dé xac dinh chu ky T;

Counter la bd dém so xung trong chu ky do T.
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Cac dwong dac tinh thé hién trong khéi Scope cla chwong trinh con Sub_TX vuong so
sanh nhw & hinh 5 theo thi tw ngudn ap hinh sin chwa c6 nhiéu, tin hiéu signal 1, tin hiéu phat
hién xung dwong swon Ién trong khoang thoi gian ton tai signali, tin hiéu phat hién xung dwong
swon 1én trong khoang thdi gian ton tai signal2 va dau ra Q cia S-R Flip-Flop hay day chinh la chu
ky T khi chwa c6 nhiéu tac dong.

Twong tw, chwong trinh con Sub_TX vuong so sanh7 tao ra chu ky do T khi bi anh hwéng
clia nhidu. Thi tw cac dudng d&c tinh trong khdi Scope clia Sub_TX vuong so sanh7 (hinh 6)
twong tw nhw trong khéi Scope clia Sub_TX vuong so sanh.

Nhan xét: khi c6 nhiéu bam trén tin hiéu hinh sin, khéi Detect Rise Positive tao ra mot

nhém xung dwong swéon Ién trong khoang thoi
gian cla tin hiéu signal1 va signal2 (hinh 6) o, Com
trong khi chi cé 1 xung dwong swén Ién khi tin o
hiéu sin khéng bi anh huwéng cla nhiéu (hinh
5). Két qua la chu ky do T tao ra trong Sub_TX
vuong so sanh bj dich di mét khoang thoi gian
nhw trong hinh 1.
Dé mé phéng phuwong phap trung binh khi do
tan sb, ta s dung cac chuwong trinh con Do
Tan So Bang PP TB (hinh 7) dé tao ra céac
diém cét tin hiéu can do theo hwéng song
song v@&i truc hoanh. Méi chwong trinh con Do
Tan So Bang PPTB gbm 10 chwong trinh con
Sub_TX vuong so sanh danh thir tw t» 1 dén
10 dé tao ra 10 dwong cét va lay trung binh
dwa ra dau Out1. Trong bai bao, ta khdo sat
sai s6 chénh léch khi do tan sb trong truwdng
hop ldy M = 10, 20, 30, 40 va 50 diém cét nén
tuy tirng trudng hop cu thé ma siv dung tir 1
dén 5 chuwong trinh con Do Tan So Bang
PPTB.

¢/ Két qua mé phéng

Két qua mé phdng nhan duwoc céac
duwdng dac tinh & = y(M) khi do tin hiéu hinh
sin tAn s6 50 Hz chju anh hwéng cuta ba loai
nhiéu: Chirp (hinh 8); RN (hinh 9) va URN
(hinh 10).

Trong md phdng cho phép tao ra loai nhiéu bam kiéu URN v&i bién dé thay dbi (-100% +
100% bién dd cua tin hiéu do). Thuc té 1a it cd trwong hop nhiéu qué Ién nén ta chon bién do
nhiéu U = £ 15%; + 35% ; + 50% dé kh&o sat. Do nhiéu URN cho phép thay ddi nhiéu théng s nén
ta nghién ctu trong 3 trwo'ng hop riéng ré véi fo5, fob, fo7.

2=
R
3 5

Sub_TA wuong so sanh10

Hinh 7: Chuwong trinh Do tan So Bang PPTB
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Hinh 8: Burong déc tinh & = y(M) Hinh 9: Buong déc tinh & = y(M)
khi str dung nhiéu Chirp khi str dung nhiéu RN
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Hinh 10: Buwong déc tinh & = y(M) khi st¢ dung nhiéu URN véi fo5 (a), fo6 (b) va fo7 (c)

3. Két luan

Phuong phap trung binh rat hiéu qua trong viéc glam sai s6 khi do tAn sb & hau het cac
phép do. Tan sb ctia may phat xung cang cao, sb 1an cét va lay trung binh cang nhiéu thi sai sb khi
do tan s6 cang nho. Tuy nhién, trong qua trinh khao sat ta nhan thay

Sai s0 khi do tan sb voi cung so 1&n cét cta fo= 10" xap Xi cta fo = 10° ma thoi gian tinh
toan rat 1au. Sai sb khi do tan sO VoI s6 1an cét bang 10 khéng gidm dang ké so véi khi do théng
thuo’ng v6i M = 50, 60..., sai sb ciing twong duong nhu khi chon M = 40. Vi vay, khuyén céo nén
str dung phwong phap Iay trung binh khi do tan sb véi f, = 10° va sb 1an cét khoang 20, 30 va 40
dq dat dy’o’c hiéu qua tinh toan t6t nhat va dam bao tinh thoi gian thyc cho hé thong do lwong va
diéu khién.
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