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LOI NOI DPAU

Trong nhitng nim gin day, viéc giam sat hoat dong cua gia suc & trang trai 16n
tré nén quan trong va rat phd bién. Dé ning cao ngudn loi kinh té, ngudi ta cang ngay
cang mo rong chin nudi gia sic véi s6 luong 16n. Néu sir dung cach truyén thong 1a
giam sat sire khoe cia timg ca thé gia sic bang cach quan sat truc tiép dem ap dung
vao Viéc quan ly strc khoe tai nong trai 16n thi d6 1a viéc khé khan va khong hiéu qua.
Do vy viéc dé xuit cac dé tai nghién ciru khoa hoc phuc vu cho phét trién chin nudi,
kiém soat gia stic, nham nang cao niang suat, chat lwong con gidng; cai tién ky thuat vé
gidng, chim soc, nudi dudng, thi y ...1a diéu hét sic cap thiét. Viec giam st hanh vi
hang ngay cua bo sita gidp chu trang trai biét dugc tinh trang sic khoé ciia ching. N6
gilip ndng dan co6 cai nhin toan dién vé stc khoé trong sudt qua trinh phét trién va co
bién phap diéu chinh ché do cham séc phu hop. Nghién ctru nay tap trung vao du doan
hanh vi cia bo bang viéc sir dung va phan tich dit liéu tir thiét bi giam sat duoc deo ¢
co cho ting ca thé. Thiét bi giam sat nay sir dung cam bién gia toc 3 chiéu, dit liéu tir
cam bién nay dugc sir dung dé phan loai cac hanh vi don gian cta bo nhu: n, nam va
dang.

Trén thuc té c6 nhiéu thuat toan duoc dung dé phan loai hanh vi cua bo. Trong
ludn van nay, sir dung thuat toan cay quyét dinh dé phan loai hanh vi d@ng, nim va an
cua bd. Thuat toan tim ra 2 ngudng quyét dinh mot cach dong thoi. Viéc tim ngudng
d6ng thoi nay giup nang cao d6 chinh xac so véi phuong phap [1,9,10] tim ngudng lan
luot. Ngoai ra thuat toan duoc thuc hién va so sanh trén cac bo dit liéu lay cam bién
gia toc [7] duoc ldy mau véi thoi gian khéac nhau.



LOI CAM ON

Xuat phét tir nhitng y nghia thuc té cua viéc quan ly, phan loai hanh vi trén sé
lwgng 16n caa bo, luan van 1a két qua cua qua trinh nghién ciu 1y luan va thuc tién cua
ca nhan tac gia dua trén sy chi bao, huéng dan tan tinh caa PGS.TS. Tran Buc Tan.
Thay da khong quan kho khan, thoi gian, cong stc dé gilp tdi hoan thanh luan vin
nay, nhan day, toi xin gii 16 cam on sau sac t6i PGS.TS Tran Puc Tan. Puoc thay
hudng dan 1a mét niém hanh phic d6i véi ca nhan tac gia, boi 18 thay 1a mot nha gido
tré, mau muc, say mé nghién cau khoa hoc, 1a ngudi ¢6 phuong phap nghién ctu, ¢6
nhiéu déng goép cho sy nghiép nghién cau khoa hoc — la hinh mau cho chdng t6i noi
theo.

T6i cling xin giri 101 cam on dén cac thay, cd gido va ban be trong 16p K21 K§
thuat vién théng, Khoa Dién Tir — Vién Thong, Truong Pai Hoc Cong Nghé, Pai Hoc
Quéc Gia Ha Noi di ¢6 nhitng nhan xét, gop ¥ cho luan vin nay cia toi.

Cubi cung t6i xin gui 101 cam on dén gia dinh t6i, co quan t6i dang cong tac,
nhirng nguoi da tao diéu kién cho t6i hoc tap va nghién ctru. Gia dinh 1a dong luc cho

to1 vugt qua nhiing thir thach, luon ludén tng hd va dong vién t6i hoan thanh ludn van nay.



LOI CAM DOAN

T6i xin cam doan luan van nay 1a san pham caa qué trinh nghién cau, tim hiéu
ctia c4 nhan dudi sy huéng dan va chi bao cua céc thay hudng dan, thiy co trong bod
mon, trong khoa va cac ban be. Toi khong sao chép cac tai liéu hay cac céng trinh
nghién ctru caa ngudi khac dé 1am luan vin nay.

Néu vi pham, tdi xin chiu moi trach nhiém.

Vuong Cong Dinh
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DANH MUC CAC KY HIEU VA CHU VIET TAT

Ky hiéu Tiéng Anh Tiéng Viét Pon vi

g Gravity of Earth Gia téc trong trudng m/s*

(1g = 9,8 m/s?)

2

DBA Dynamic Body Gia toc chuyén dong m/s
Acceleration
ODBA Overall Dynamic Tong gia toc chuyén m/s*
Body Acceleration | dong toan than
VeDBA Vectorial Dynamic | Véc to tong hop gia m/s*
Body Acceleration | tbc chuyén dong toan
than
SCAY Static Component of | Gia toc tinh theo m/s*
the Accelerationin | phuong Y, duogc
the Y-axis chuan hoa theo g.
ROC Receiver Operating | V& duong cong dac
Characteristic trung
Cont Contour plot V& dudng vién
SVM supported vector May Véc to hd tro
machine
k-mean K phan cum (la mot
thuat toan)
TN True negative Am tinh that
TP True positive Duong tinh that
FN False negative Am tinh gia
FP False positive Duong tinh gia

Sen Sensitivity Do nhay %




Vi

Pre Precision Do chinh xac %
Spe Specificity Do chi rd %
Max Maximum Gia trj 16n nhat

TPR True positive rate Ti Ié€ @6 nhay %
FPR False positive rate Ti 1€ bao dong gia %
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CHUONG L. GIOI THIEU TONG QUAN

1.1. Pt van dé

Viéc nang cao chit lugng chin nudi bo sita & cac nong trai 1on 1a diéu quan
trong va can thiét. Hon nita & Viét nam, c¢6 diéu kién thuan loi vé khi hau dé phat trién
chin nudi bo sita. Nén hién nay, c6 mdt sb cong ty ché bién sita trong nude di tién
phong ap dung cic cong nghé tién tién dé nang cao ning sudt va chat luong sira. C6
thé ké dén nhu: TH True milk, Vinamilk ... Vi thé, néu sir dung viéc quan Iy timg ca
thé gia slic & quy mo nho dé 4p dung trén quy mé trang trai 1én s& gip nhiéu kho khan.
Do ngudi chin nudi luén ¢6 nhu cdu kiém soat hanh vi hoat déng cta timg con bo
cang thudng xuyén cang tot dé c6 nhitng hanh dong chiam soc kip thoi. Trong khi &
nhimng trang trai chan nudi c6 dién tich 16n, sé lugng bo rat nhidu va bo 1a di chuyén,
vi vay khong thé quan sat timg cé4 thé bo sita bang mét thudng. Do vdy can ¢ cac hé
théng tu dong duogc thiét ké dé theo ddi giam sat va phan loai hanh vi cia bo. Cam
bién quan tinh c6 rt nhiéu trong thyc té [12-15]. Trong tmg dung giam sat bo, cam
bién gia toc dugc gin trén c6 bo [2] va sir dung dir liéu tir cam bién dé phan loai hanh
vi. C6 nhiéu phuong phap duoc sir dung dé phan loai hanh vi ctia bo mot cach ty dong,
chu yéu dya trén cac thuat todn hoc may nhu: cdy quyét dinh, k-mean, may vector hd
trg (SVM — supported vector machine).

Tuy nhién, trong thuc té c6 nhiéu hé théng thich hop cho viéc phan loai mot
hozc hai hanh vi ctia bo cung mét lac. Trong cac hé théng nay, loai cam bién gia toc
duoc sir dung kha phd bién dé theo ddi hanh vi va stc khoe cua dong vat. Nhu trong
béo céo [1], tac gia da sir dung may do gia toc 3 chiu dé ty dong theo ddi va phan biét
cic hanh vi cta nhiéu dong vat, dac biét ddi vai gia suc thong qua céc chuyén dong
ctia ¢d bo, ma trén ¢b bo cd gin cam bién gia tc 3 chiéu.

Trong ndi1 dung ludn van nay, tap trung nghién ctru thuat toan phan loai hanh
vi ctia bo dua trén bd dit liéu tir cam bién gia tde da co [7]. Thuat toan sé dua ra cach
tim nguong cho VeDBA (Vectorial Dynamic Body Acceleration) va SCAY (Static
Component of the Acceleration in the Y-axis) sir dung d6 thi Contour, qua d6 dé tim 2
ngudng tét nhat mot cach ddng thoi, ma khdng st dung thuat toan ROC (Receiver
Operating Characteristic) dé tim lan luot 2 ngudng ndy. Tiép theo 1a dua ra danh gia
chat lugng khi st dung d6 thi Contour va khi st dung ROC. Ngoai ra, con danh gia
viéc str dung dd thi Contour véi bo 3 dit lidu voi tan sé cap nhat dit liéu khac nhau, qua
d6 Iwa chon b dit liéu pha hop &p dung trong thuc té.
1.2. CAu tric chung cia hé thong

Véi myc tiéu 1a giam sét cac hoat dong cua bo. Pé tir d6 thong bao khi co sy
kién va phat hien mot cach kip thoi, tir d6 gitp ting nang suat chan nudi. Ta c¢6 so d6
mét hé théng quan 1y bo nhu sau:
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Hinh 1.1. Hé théng quan 1y chian nudi bd
CAu tric cua hé thong bao gom:
- P6i twong can theo ddi 1 bo.
- Cam bién gia téc dwoc gén trén co thé bo [11]. Cu thé trong nghién ciu nay
sir dung cam bién gia téc 3 chiéu va dugc gan trén c6 bo. Viéc gian cam bién & ¢o, gilp
cho huéng caa cam bién gia téc ¢ dinh va chac chan.

Hinh 1.2. Vi tri gan cam bién trén c6 bo [1]

- Khéi xu ly, phan loai dit liéu: 14y gii liéu tir cam bién gia toc, sau d6 xu ly
dé xac dinh hoat dong cta bo 1a: an, nam, dimg ...

- B6 thu phét khéng day: gitp cho truyén dir liéu hanh vi vé may chu.
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- May tinh chu tong hop dir liéu caa nhiéu cé thé bo, dé thay dugc thoi gian
phan bd céc trang thai trong ngay ciing nhu tinh hinh stc khoe cua bo. Sau d6 giri cac
thong tin nay dén chu trang trai dé biét dugc tinh trang cua gia sic va c6 cac hanh
d6ng phu hop. Phat hién con nao bj thuong, c6 dau hiéu khac thuong dé kip thoi chita
tri, giam tiéu hao ning suat.

Trong luan vin nay s& tap trung vao khéi xu 1y dit liéu thu dwogc tir cam bién
dé phan loai hanh vi, hoat dong cua bo.

1.3. Ngi dung thuc hién

Viéc phan loai hanh vi cua bo st dung thuat toan cay quyét dinh dua trén bo
dit liéu dd c6 [7]. Thuat todn sir dung 2 tham sé ngudng duogc sir dung dé phan loai d6
la: VeDBA, SCAY. Do vay noi dung thuc hién cua luin vin nhu sau:

- Tim ngudng cho VeDBA va SCAY sir dung d6 thi Contour (khéng st dung
ROC - tim lan luot 2 ngudng nay) dé tim 2 ngudng tét nhat mot cach dong thoi.

- Pua ra danh gia chat luong khi sir dung Contour va khi st dung ROC

- Panh gia viéc sir dung db thi Contour vai bo 3 dit liéu vai tan sb cap nhat dir
liéu khac nhau.

1.4. T6 chirc ludn viin

Phéan con lai cta luin vin ndy dugc to chitrc nhu sau: Chuong 2 trinh bay vé
thuc hién thuat toan, chi ra duoc thuat toan thuc hién va két qua twong wng. Chuong 3
noéi vé danh gia hiéu ning cua thuat todn voi cac bd dir liéu lay mau khac nhau va so
sénh véi phuong phéap trugc ROC [1,9,10]. Cudi cuing 1 két luan va huéng nghién ciu
tiép theo.
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CHUONG II. THUC HIEN THUAT TOAN

2.1. Cac dac tinh dac trung

Trong bai toan nay, dé phan loai hanh vi cia bo, ta sir dung dit liéu gia téc thu
duogc tir cam bién gia toc 3 chiéu. Sau d6 tinh toan ra hai thanh phan cua di liéu gia
téc: thanh phén tinh va thanh phan dong.

Thanh phan dong dugc gay ra boi sy chuyén dong cua vat mang cam bién.
Téng gia tbc chuyén dong toan than — ODBA (Overall Dynamic Body Acceleration)
[3,4] va vector tong hop gia téc chuyén dong toan than (VeDBA) c6 thé dai dién phan
dong cho tap gié tri gia toc cua ddi twong [5,6]. Do d6 ngudi ta sir dung vector gia toc
chuyén dong toan than (VeDBA) dé phan biét giira hanh vi véi hoat dong cao (nhu in)
va hoat dong thap (nhu dang hoic nam) [2].

Dé tinh toan duoc ra gia tri VeDBA, trugc hét ta tinh gia téc dong DBA
(Dynamic Body Acceleration) theo tung truc X, Y, Z. DBA duogc tinh nhu sau:

DBA; = Ay = |Aj — 1yl (2.1)

A; : 1agiatoc dong twrong Gng 1a Ay, 4,, 4,

A} - 1a gia toc thu duoc tai thoi diém lay mau

1 12 gia toc tinh (tinh duoc bai lay trung binh mot s6 mau)

u;: duoc tinh theo cbng thic sau:

t+—=Stze 4

2 It y4i i twong tng Véi truc X, Y va Z. (2.2)

Hie = Zt—%wmsize
Wing;,e 12 do rong cira so thoi gian lay mau.
Gia tri cia DBA duoc sir dung dé tinh toan gia tri ODBA va gié tri VeDBA nhu
cong thirc dudi day:
ODBA = |A, + A, + 4| (2.3)

VeDBA = [A% + AZ + A2 (2.4)

VeDBA la gi4 tri dai dién cho tong hop gia téc chuyén dong toan than ma trong
cac cam bién ngay nay nguoi ta hay dung, don vi cia VeDBA la g (gia toc trong
truong).

Thanh phan tinh cua gia téc dugc gay ra boi sy dinh hudng cac truc caa cam
bién so voi trudng hap dan coa trai dat va c6 thé duoc tinh nhu trung binh dong dé xéac
dinh tu thé co thé [1,2]. Cu thé trong bai toan nay, SCAY duoc sir dung dé xac dinh su
thay doi gia toc trong truong Y.

SCAY: g, =g x cos(180 — p) (2.5)

Trong d6: B 1a goc thé hién su tuong dbi gitta truc Y véi phuong ngang.



gy : VEc to gia toc theo truc Y
g : gia toc trong truong
Hinh 2.1 minh hoa cho viéc sir dung SCAY dé phan loai trang théi ding va nam cua

Hinh 2.1. Binh huéng ctia cam bién gan trén co bo, thay doi khi dimng (a) va khi nam
(b) [1]

Thanh phan tinh nay duoc sir dung dé phan loai hoat dong thap caa bo, 1a hanh
vi nam hozc dang.

Do vy dé phan loai trang thai cua bo, chiing ta can tinh toan ra cac tham sb dic
trung nhu VeDBA va SCAY tai mdi thoi diém, sau d6 st dung ching so sanh vai hai
gia tri ngudng trong thuat toan cay quyét dinh.

2.2. Lwu d6 thuat toan
Luu d6 caa thuat toan thyc hién viéc xac dinh hanh vi caa bd nhu dudi day.



Gia tri gia t6c theo theo 3 truc

Tinh dir liéu dac trung:
VeDBA, SCAY

VeDBA > gia tri ngudng A

Dng Sai

Trang thai cia bo: An SCAY > gia tri nguong B

Pung

Sai

Trang thai ctia bo: ding Trang thai cua bo: Nam

Hinh 2.2. Luu d6 thuat toan xac dinh hanh vi caa bo

Ban dau, dé nhan biét duoc hanh vi caa bo, cac hoat dong cua bo duoc ghi lai
bang céach quan sét tryc tiép: bang mat thuong hoac qua camera, cho thay:

- Trang thai an: Con bo phai nam ¢ khu an va con bo dang an thuc pham. Con
bo thuong lc nhe va cdi dau.

- Trang th&i nam: Con bo dang nam trong chudng.

- Trang thai dirng: Con bo dung trén 4 chan cua no.

Dua trén bo dit liéu thuc té nay, thuat toan s& phan loai, tinh toan ra duoc céc
gia tri ngudng A cho viéc so sanh vai VeDBA, ngudng B cho viéc so sanh voi SCAY.

Sau khi ¢6 dir liéu ngudong A, ngudng B. Thuat toan phan loai hanh vi ctaa bo
duogc thuc hién tu dong nhu sau:

- Tir cam bién ta thu dugc dit ligu cua gia téc theo 3 truc A,, A,, A,.

- Sau d6 ta tinh toan duoc 2 tham sé dic trung 1a VeDBA theo cong thic (2.4)
va SCAY theo cdng thirc (2.5) tir dit liéu cam bién gia toc 3 chiéu.
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- Tiép theo dem so sanh VeDBA vira tim duoc Véi gia tri ngudng A. Néu gia tri
VeDBA 16n hon nguong A, thi trang thai cta bo 1a an. Nguoc lai thi trang thai cua bo
la nam hoic dung.

- Pé phan loai trang thai nam hodc dimg, ta dem so sanh SCAY vira tim duoc
Vvé6i gia tri ngudng B. Néu gia tri SCAY lén hon ngudng B, thi trang thai cua bo la
dung. Nguoc lai thi trang thai cua bo 1a nam.

2.3. Hiéu niing h¢ théng

C6 nhiéu tham sé ¢6 thé str dung dé danh gia hiéu nang cia mot thuat toan. Tuy
vao muyc dich khac nhau ma c6 nhitng tham sb khéc nhau. Hiéu ning cua hé théng bi
anh huong rat nhiéu bai sy lya chon cac gié tri ngudng nay. Trong luan vin nay dua ra
3 tham sé vé hiéu ning hé thdng: do nhay, d6 chinh xac va do chi rd [8]. Gia tri
ngudng tim dugc phy thudc vao tham sé hiéu ning ma ta lwva chon.
TP

Do nhay: Sen= P (2.6)
Do chinh xéac: Pre = —— 2.7)
TP+FP
A ler . _ TN
Do chi ro: Spe = P (2.7)

TP: (true positive) nhimg truong hop ma trang thai thuc té quan sat duoc va
phén loai ding theo thuat toan.

FP: (False positive) nhitng treong hop ma trang thai dugc phan loai boi thuat
toan nhung khong dugc quan sat trong thuc té.

FN: (False negative a) nhirng treong hop ma trang thai dugc quan sat trong
thuc té nhung khong phan loai theo thuat toan.

TN: (True negative) nhirng truong hop ma trang thai khong duoc phén loai theo
thuat toan va ciing khong quan sat duoc thay trong thuc té.

Do nhay: Sen (sensivity) dugc tinh theo cong thuc (2.6), dac trung cho kha
nang c6 thé phan loai duoc cua thuat toan. P nhay cang cao, ching té kha nang phan
loai cac truong hop cua thuat toan 12 tot.

Do chinh xac: Pre (precision) dugc tinh theo cong thac (2.7), dac trung cho kha
nang phan loai dung cua thuat toan. BJ chinh xac cang Ion, thi kha nang phan loai cua
thuat toan cang chinh xac.

Do chi rd: Spe (specificity) duoc tinh theo cong thuc (2.8), dac trung cho kha
nang chi ra chinh xac bao nhiéu % kha nang khong phai su kién can phan loai. Bo
chinh xac cang cao, chiing t6 kha ning chi ra su kién khdng can phan loai cang lén. Vi
du: ¢6 100 su kién thuc té ko phai 1a X (véi X 1a sy kién can phan loai), nhung giai
thuat chi chi duogc chinh xac 90 su kién trong d6 khong phai la X=> D¢ chi r6=90%.

Tay thudc bai toan yéu cau, ma trong thuc té nguoi ta s& tim ngudng theo tham
s6 hiéu ning cu thé. Trong thuat todn ndy, s& xét tinh toan ngudng theo lan luot sao
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cho hiéu ning 1a 16n nhat theo d6 nhay, do chinh xéac, do chi rd va tinh 16n nhat cho ca
trung binh 3 tham s hiéu ning nay.
2.4. Thuc hién thuat toan

Thuat toan duoc dé xuét, xac dinh duoc 2 ngudng A va B mot cach dong thoi.
Trong d6, ngudng A 1a gia tri VeDBA dugc dung dé phan loai giira trang thai c6 hoat
dong cao (dn) va trang thai c6 hoat dong thap (nam va dung). Ngudng B 1 gié tri
SCAY dugc dung dé phan loai giira dirng va nam. Nhu phan trén, c6 3 tham s vé hiéu
ning cua hé thong duoc sir dung khi lya chon cac gia tri ngudng nay, dé 1a: do nhay,
d0 chinh xac, @ chi ro.

Thuat toan sir dung do thi Contour dé tim 2 ngudng A va B mot cach dong thai.
Bo dir liéu VeDBA va SCAY duoc sir dung dé tim ngudng c6 dic diém sau [7]:

- Puoc si dung tir nguon chia sé tryc tuyén:

https://static-content.springer.com/esm/art%3A10.1186%2Fs40317-015-0045-
8/MediaObjects/40317_2015_45 MOESM2_ESM.txt

- Bo dir lieu gom 3 tham s6: VeDBA, SCAY va 3 trang thai hanh vi thyc té cua
bo: an, nam va dung.

- C6 3 bo dir lidu duoc ldy mau lan luot: 1 phat, 5 phat, 10 phat. Cy thé ¢ bo dix
licu ldy mau 1 pht, khoang cach thoi gian gitra 2 mau dit liéu 1a 1 phit. O bo dit lidu
ldy mau 5 phat, khoang céch thoi gian gitra 2 miu dix liéu 12 5 phat. O bo di ligu lay
mau 10 phat, khoang céach thoi gian gitra 2 mau dir liéu 1a 10 phut.

Thuat toan duoc thuc hién nhu sau:

Thuit toan: Contour Threshold

1: Nhap bo dit liéu voi tan sé ldy mau 1a:1 phat, 5 phat, hoac 10 phut.

2: Phan loai tirng dit liéu vé VeDBA, bo dir liéu vé SCAY va bo dir lidu vé
trang thai thuc té caa bo.

3: Tim gia tri 16n nhat, nho nhat caa dir liéu VeDBA.

4: Khai tao n gia tri ngudng A lién tuc, cach déu trong khoang gia tri 16n nhat
va nho nhat cia VeDBA.

5: Tim gia tri 16n nhat, nho nhat cua tham s SCAY.

6: Khai tao n gia tri nguong B lién tuc, cach déu trong khoang gia tri 16n nhat
va nho nhat cia SCAY.

7: Khoi tao bo gia tri TP, TN, FP, FEN cho ting trang thai cua bo: dn, nam va
dang.

7:for i = 1 d&n gia trin, do

8: Tai mdi vong lap cua i, so sanh gia tri cia VeDBA véi ngudng A, va so sanh
SCAY voi ngudng B, dé dua ra két luan cua thuat toan.


https://static-content.springer.com/esm/art%3A10.1186%2Fs40317-015-0045-8/MediaObjects/40317_2015_45_MOESM2_ESM.txt
https://static-content.springer.com/esm/art%3A10.1186%2Fs40317-015-0045-8/MediaObjects/40317_2015_45_MOESM2_ESM.txt
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9: Mdi két luan cua thuat toan ta dem so sanh vai két qua thuc té trang thai bo,
sau d6 tang cac bién TP, TN, FP, FN phi hop.

10: end for

11: Khi ¢6 b6 dir liéu TP, TN, FP, FN ta s€ tim ra dugc d6 nhay, d6 chinh xéc,
do chi ro.

12: Dya vao tiéu chi can dat duoc, ta s& tim dugc cap gia tri ngudng A va B sao
cho do nhay I6n nhat hoic d6 chinh xac 16n nhat hoic d6 chi rd Ion nhat hoic can bang
dugc ca 3 tiéu chi nay.

2.5. Két qua khi thuc hién thuit toan
2.5.1. Kich ban mé phéng thudt toan véi bg dir liéu ldy mau 10 phit/lan

Tham sé dau vao:

Dir liéu dau vao [7] c6 khoang thoi gian giita cac mau 1a 10 phat. Thoi gian dé
thu thap bo dir liéu 1a khoang 2000 phdat.

Dir liéu vé VeDBA, SCAY va trang thai cua bo ¢ 201 mau.

Khei tao dir liu ngudng A va B 1a 500 mau.

Két qua md phéng thuit toan:

Ban dau ta khao sét dir lieu VeDBA, dé tir d6 tinh toan dugc khoang gia tri cho
ngudng A.

Gia tri cua VeDBA

| [ H Il I.'I ‘ | '
U e ’ N

1 'I'. | | |
ll I ‘nl\.: 'ul | IL_,- I

0.01 HY

] 200 400 600 BOO 1000 1200 1400 1600 1800 2000
thoi gian - phut

Hinh 2.3. Sy thay doi cua gia tri VeDBA véi dit liéu ldy mau 10 phat/lan

Tir d6 thi ta c6 gigi han ciia ngudng A 12 [0,0049 ; 0,0933].

Tiép theo ta khao sét dir liéu SCAY, dé tir d6 tinh toan dwoc khoang gié tri cho
nguong B.
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Gia tri cua SCAY

N |

0 200 400 600 80O 10000 1200 1400 1600 1800 2000
thoi gian - phut

Hinh 2.4. Su thay di cua gia tri SCAY véi dir liéu ldy mau 10 phit/lan

Tir d thi ta ¢ gigi han cua ngudng B 1a [-0,2672 ; 0,4280].

Khi hé thong can dat dé nhay tot nhat.
TP
TP+FN

Max Sen =

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do nhay

0.2

o
o

MNguong cho SCAY - g
o
- =

0.3
0.0 0.02 0.03 0.04 0.05 0.06 0.07 0.08

MNguong cho VeDBA - g
Hinh 2.5. Sy thay doi gia tri ngudng theo d6 nhay, dir liéu lay mau 10 phat/lan

Nhu trén d6 thi két qua, gia tri do nhay thay ddi theo ngudng A va ngudng B.
Cac duong dong muac bén trong cho gia tri 16n hon cac dudng dong mic bén ngoai.
Piém 6 vudng danh dau nam bén trong viing gia tri d6 nhay 16n cho ta két qua tot nhat
vé hiéu ning d6 nhay. Tur d6 ta tim dwoc gi4 tri cho 2 ngudng la: Ngudng A =
0,0334g, ngudng B = - 0,0571g, (1g = 9,8 m/s?).

Khi hé thong can dat dé chinh xac tot nhat.
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TP
TP+FP

Max Pre =

Ta c6 dd thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do chinh xac

02r

e
-

Mguong cho SCAY - g
=

03 . . . .
0.Mm 0.02 0.03 0.04 0.05 0.06

Mguong cho VeDBA - g

0.07 0.08

Hinh 2.6. Sy thay ddi gia tri ngudng theo do chinh xéc, di liéu 1ay mau 10 phat/lan

Nhu trén d6 thi két qua, gia tri o chinh x4c thay doi theo ngudng A va ngudng
B. Cac dudng ddng muc bén trong cho gié tri 16n hon cac dudng dong muac bén ngoai.
Diém 6 vudng danh dau nam bén trong vung gia tri do chinh xac 16n cho ta két qua tét
nhét vé hiéu nang d6 chinh xac. Tir d6 ta tim dwoc gié tri cho 2 ngudng 1a: Ngudng A
= 0,0264g, ngudng B = 0,0343g, (1g = 9,8 m/s?).

Khi hé thong can dat dé chi rd tot nhat.
TN

Max Spe =
TN+FP

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do chi ro

0.2

o
o

Nguong cho SCAY - g
=

S

0.01 0.02 0.03 0.04 0.05 0.06
Nguong cho VeDBA - g

Hinh 2.7. Sy thay doi gia tri ngudng theo do chi rd, dit lidu ldy mau 10 phat/lan

0.07 0.08
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Nhu trén d6 thi két qua, gi tri do chi rd thay do6i theo ngudng A va ngudong B.
Cac duong déng muac bén trong cho gia tri 16n hon cac dudng dong mic bén ngoai.
Diém 6 vudng danh dau nim bén trong ving gia tri 6 chi rd 16n cho ta két qua tot
nhat vé hiéu niang do chi rd. Tir d6 ta tim duoc gié tri cho 2 ngudng 1a: Ngudng A =
0,0224g, ngudng B = 0,003g, (1g = 9,8 m/s).

Khi hé thong can dat tot nhat va dong déu cho ca dé nhay, dé chinh xdc va do
chi ro.

Max Sen + P;"e + Spe

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do nhay + Do chinh xac + Do chi ro

02r

0.1

Mguong cho SCAY - g
[

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
MNguong cho VeDBA - g

Hinh 2.8. Su thay ddi gia tri ngudng theo trung binh cac tham sd, dir liéu ldy mau 10
phat/lan

Nhu trén d6 thi két qua, gia tri trung binh cac tham sé thay doi theo ngudong A
va ngudng B. Cac duong ddng mirc bén trong cho gié tri Ion hon cac duong ddng muc
bén ngoai. Piém 6 vudng danh dau nam bén trong viing gia tri trung binh cac tham s6
I6n cho ta két qua tét va dong déu trung binh cac tham sb. Tur d6 ta tim duoc gia tri
cho 2 ngudng la: Ngudng A = 0,0334g, ngudng B = 0,0343g, (1g = 9,8 m/s?).

Ta 0 két qud bang tong két cac gia tri ngueong vira tim dwoC & trén nhw sau:

Bang 2.1. CAc gia tri ngudng khi dit liéu 1ay mau 10 phat/lan

Ngwong VeDBA, A Nguwong SCAY, B
Ponvilag Ponvilag

Pat @9 nhay I6n nhat 0,0334 -0,0571

Pat dd chinh xac 16n nhit 0,0264 0,0343
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Pat d6 chi rd 16n nhit

0,0334

0,0030

Trung binh ca P9 nhay, P

chinh xac, P chi rd

0,0334

0,0343

Tir bang trén ta thay cac gia tri ngudng A va ngudng B tinh toan cho bo dir
lieu 1dy mau 10 phat/lan, thay doi tly thudc vao tham sé hiéu ning hé théng can dat
dugc. Cu thé d6i vai bo dir liéu 1ay mau 10 phat/ 1an, khi can dat d6 nhay Ion nhit, ta
chon ngudng A 1a 0,0334 va ngudng B 1a -0,0571. Trong khi muén dat d6 chi rd 16n
nht thi ta chon ngudng A 14 0,0334 va ngudng B 1a 0,0030.

2.5.2. Kich ban mé phéng thudt toan véi bg dir liéu ldy mdu 05 phit/lan

Tham sé dau vao:

Dir liéu dau vao [7] c6 khoang thoi gian giita cac mau 1a 05 phat. Thoi gian dé
thu thap bo dir liéu 1a khoang 2000 phdat.
Dit liéu vé VeDBA, SCAY va trang thai cua bo ¢ 403 mau.

Khoi tao dit liéu ngudng A va B la 500 mau.

Két qua md phéng thuit toan:
Ban dau ta khao sét dir lieu VeDBA, dé tir d6 tinh toan dugc khoang gia tri cho

ngudng A.

Gia tri cua VeDBA
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Hinh 2.9. Sy thay doi cua gia tri VeDBA véi dit lidu ldy mau 05 phat/lan
Tir d thi ta c6 gigi han cua ngudng A 13 [0,0039 ; 0,0998]
Tiép theo ta khao sét dir liéu SCAY, dé tir d6 tinh toan dwoc khoang gié tri cho

ngudng B.
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Gia tri cua SCAY

o W*

0 200 400 600 B:::)i g‘;g:ﬂ. p:]if:ﬂ 1400 1600 1800 2000
Hinh 2.10. Su thay ddi cua gia tri SCAY véi dit liéu 1ay mau 05 phat/lan
Tir dd thi ta c6 gi6i han cua ngudng B Ia [-0,2808 ; 0,5020]
Khi hé thong can dat dé nhay tot nhat.

TP
TP+FN

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Max Sen =

Trung binh cua Do nhay

0.2

o
o

Nguong cho SCAY - g
=]

0.3
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Nguong cho VeDBA - g
Hinh 2.11. Su thay ddi gia tri ngudng theo do nhay, dit liéu ldy mau 05 phat/lan

Nhu trén do thi két qua, gia tri d6 nhay thay doi theo ngudng A va ngudng B.
Cac duong dong muac bén trong cho gia tri 16n hon cac dudng dong mic bén ngoai.
Diém 6 vudng danh diu nam bén trong viing gia tri d6 nhay 16n cho ta két qua tot nhat
vé hiéu ning do nhay. Tir d6 ta tim dwoc gia tri cho 2 ngudng la: Ngudong A =
0,0348g, ngudng B = -0,0535¢, (1g = 9,8 m/s°).

Khi hé thong can dat dé chinh xac tot nhat.



15

TP
TP+FP

Max Pre =

Ta c6 d6 thi Contour x4c dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do chinh xac

0.2

=
o

Mguong cho SCAY -g
(=]

03 . L L L L L
0.01 0.02 0.03 0.04 0.05 0.06 0.07

Nguong cho VeDBA - g

Hinh 2.12. Su thay ddi gia tri ngudng theo do chinh xéc, di liéu 1y mau 05 phat/lan

0.08

Nhu trén d6 thi két qua, gia tri o chinh xac thay doi theo ngudng A va ngudng
B. Cac duong ddng muc bén trong cho gia tri 16n hon cac duong ddng mic bén ngoai.
Piém 6 vudng danh dau nam bén trong vung gia tri do chinh xac 16n cho ta két qua tét
nhat vé hiéu niang d6 chinh xéac. Tir d6 ta tim duoc gi4 tri cho 2 ngudng 1a: Ngudng A
= 0,0299¢, ngudng B = 0,0595g, (1g = 9,8 m/s?).

Khi hé thong can dat dé chi rd tot nhat.

TN

TN+FP

Max Spe =

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do chiro

0.2

MNguong cho SCAY - g
=
[=1 -

s

03
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Nguong cho VeDBA - g

Hinh 2.13. Su thay ddi gia tri ngudng theo do chi rd, di liéu ldy mau 05 phat/lan
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Nhu trén d6 thi két qua, gia tri do chi rd thay do6i theo ngudng A va ngudong B.
Cac duong déng muac bén trong cho gia tri 16n hon cac dudng dong mic bén ngoai.
Diém 6 vudng danh dau nim bén trong ving gia tri 6 chi rd 16n cho ta két qua tot
nhat vé hiéu niang do chi rd. Tir d6 ta tim duoc gié tri cho 2 ngudng 1a: Ngudng A =
0,0348g, ngudng B = 0,0234g, (1g = 9,8 m/s°).

Khi hé thong can dat tot nhat va dong déu cho ca dé nhay, dé chinh xdc va do
chi rd.

Max Sen + P;"e + Spe

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do nhay + Do chinh xac + Do chi ro

0.2

<
o

Mguong cho SCAY - g
(==}

-0
02

03 . . .
0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08

Mguong cho VeDBA - g

Hinh 2.14. Su thay dbi gia tri ngudng theo trung binh cac tham sé, di liéu 1dy mau 05
phat/lan
Nhu trén dd thi két qua, gia tri trung binh cac tham sé thay doi theo ngudng A
va ngudng B. Cac duong ddng mirc bén trong cho gié tri Ion hon cac duong ddng muc
bén ngoai. Piém 6 vudng danh dau nam bén trong viing gia tri trung binh cac tham sé
I6n cho ta két qua tét va dong déu trung binh cac tham sb. Tur d6 ta tim duoc gia tri
cho 2 ngudng 1a: Ngudng A = 0,0348g, ngudng B = 0,0234g, (1g = 9,8 m/s?).
Ta 0 két qud bang tong két cac gia tri ngueong vira tim dwoC & trén nhw sau:
Bang 2.2. C4c gia tri ngudng khi dix liéu ldy mau 05 phat/lan

Nguong VeDBA, A | Ngudng SCAY, B

Ponvilag Ponvilag
Pat dd nhay l6n nhat 0,0348 -0,0535
Pat d§ chinh xac l6n nhat 0,0299 0,0595

Pat d6 chi ro 16n nhit 0,0348 0,0234
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Trung binh ca P§ nhay, Do 0,0348 0,0234
chinh xac, P chi ro

Tir bang trén ta thiy céc gia tri ngudng A va ngudng B tinh toan cho bo dit liéu
ldy mau 05 phat/lan, thay d6i tly thuéc vao tham sé hiéu ning hé théng can dat duoc.
Cu thé ddi voi bo dir lieu lay mau 05 phat/ lan, khi can dat d6 nhay I6n nhat, ta chon
ngudng A 13 0,0348 va ngudng B 1a -0,0535. Trong khi muén dat ¢ chinh xac 16n
nhit thi ta chon ngudng A 1a 0,0299 va ngudng B 12 0,0595.

2.5.3. Kich ban mé phéng thudt toan véi bg dir liéu ldy mau 01 phat/lan

Tham sé dau vao:

Dir liéu dau vao [7] cd khoang thoi gian gitra cac mau 1a 01 pht. Thoi gian dé
thu thap bo dir liéu 1a khoang 2000 phdat.

Dir liéu vé VeDBA, SCAY va trang thai caa bo ¢6 2019 mau.

Khoi tao dit liéu ngudng A va B la 500 mau.

Két qua moé phéng thuat toan:

Ban dau ta khao sét dir liéu VeDBA, dé tir d6 tinh toan duoc khoang gia tri cho
ngudng A.

Gia tri cua VeDBA
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Hinh 2.15. Su thay doi cua gia tri VeDBA véi dit liéu lay mau 01 phat/lan

Tir d thi ta c6 gigi han cua ngudng A 13 [0,0024 ; 0,1364]

Tiép theo ta khao sét dir liéu SCAY, dé tir d6 tinh toan duoc khoang gia tri cho
nguong B.
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Gia tri cua SCAY
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Hinh 2.16. Su thay ddi cua gia tri SCAY véi dit liéu 1ay mau 01 phat/lan
Tir dd thi ta c6 gi6i han cua ngudng B Ia [-0,4389 ; 0,7216]

Khi hé théng can dat dg nhay tét nhat.
TP
TP+FN

Max Sen =

Ta c6 d6 thi Contour x4c dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do nhay
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Nguong cho VeDBA - g
Hinh 2.17. Su thay ddi gia tri ngudng theo do nhay, dit liéu lay mau 01 phat/lan

Nhu trén d6 thi két qua, gia tri do nhay thay ddi theo ngudng A va ngudng B.
Cac duong dong muac bén trong cho gia tri 16n hon cac dudng dong mic bén ngoai.
Piém 6 vudng danh dau nam bén trong viing gia tri d6 nhay 16n cho ta két qua tot nhat
vé hiéu ning d6 nhay. Tur d6 ta tim dwoc gi4 tri cho 2 ngudng la: Ngudng A =
0,0392g, ngudng B = -0,0583g, (1g = 9,8 m/s?).

Khi hé thong can dat dé chinh xac tot nhat.
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TP
TP+FP

Max Pre =

Ta c6 dd thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do chinh xac

0.2

=
o

Mguong cho SCAY -g
(=]
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0.01 0.02 0.03 0.04 0.05 0.06 0.07

Nguong cho VeDBA - g

Hinh 2.18. Su thay ddi gia tri ngudng theo do chinh xéc, di liéu 1y mau 01 phat/lan

0.08

Nhu trén d6 thi két qua, gia tri o chinh xac thay doi theo ngudng A va ngudng
B. Cac duong ddng muc bén trong cho gia tri 16n hon cac duong ddng mic bén ngoai.
Diém 6 vudng danh dau nam bén trong vung gia tri do chinh xac 16n cho ta két qua tét
nhat vé hiéu nang d6 chinh xac. Tir d6 ta tim duoc gié tri cho 2 ngudng 1a: Ngudng A
= 0,0392g, ngudng B = 0,0379g, (1g = 9,8 m/s?).

Khi hé thong can dat dé chi rd tot nhat.

TN

TN+FP

Max Spe =

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do chiro

0.2

Mguong cho SCAY - g
=)
(=] -

5
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0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Nguong cho VeDBA - g

Hinh 2.19. Su thay ddi gia tri ngudng theo do chi rd, dit liéu ldy mau 01 phat/lan
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Nhu trén d6 thi két qua, gi tri do chi rd thay do6i theo ngudng A va ngudong B.
Cac duong ddng muac bén trong cho gia tri 16n hon cac dudng dong mic bén ngoai.
Diém 6 vudng danh diu nam bén trong ving gié tri do chi rd Ion cho ta két qua tét
nhat vé hiéu nang do chi rd. Tir d6 ta tim dwoc gid tri cho 2 ngudng 1a: Ngudng A =
0,0393g, ngudng B = 0,0102g, (1g = 9,8 m/s?).

Khi hé thong can dat tot nhat va dong déu cho ca dé nhay, dé chinh xdc va do
chi ro.

Max Sen + P;e + Spe

Ta c6 d6 thi Contour xac dinh ngudng A va B dong thoi nhu sau:

Trung binh cua Do nhay + Do chinh xac + Do chi ro

0.2

o
=

Mguong cho SCAY - g
=

01

02

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08
Nguong cho VeDBA - g

Hinh 2.20. Sy thay ddi gié tri ngudng theo trung binh cac tham s6, dit liéu lay mau 01
phat/lan
Nhu trén dd thi két qua, gia tri trung binh cac tham sé thay doi theo ngudng A
va ngudng B. Cac dudng ddng mirc bén trong cho gié tri Ién hon cac duong déng mirc
bén ngoai. Piém 6 vudng danh dau nam bén trong viing gia trj trung binh cac tham sb
I6n cho ta két qua tét va dong déu trung binh cac tham sb. Tur d6 ta tim duoc gia tri
cho 2 ngudng 1a: Ngudng A = 0,0392¢g, ngudng B = -0,0355g, (1g = 9,8 m/s?).
Ta 6 két qud bang tong két cac gia tri nguong vira tim dwoc & trén nhw sau:
Bang 2.3. C4c gia tri ngudng khi dix liéu ldy mau 01 phat/lan

Ngwong VeDBA, A Nguwong SCAY, B

Pon vilag Ponvilag
Pat @9 nhay Ién nhat 0,0392 -0,0583
Pat dd chinh xac 16n nhit 0,0392 0,0379

Pat a9 chi rd lon nhat 0,0393 0,0102
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Trung binh ca P§ nhay, Do 0,0392 -0,0355
chinh xac, P chi ro

Tir bang trén ta thiy céc gia tri ngudng A va ngudng B tinh toan cho bo dit liéu
ldy mau 01 phat/lan, thay d6i tly thuéc vao tham sé hiéu ning hé théng can dat duoc.
Cu thé dbi véi bo dir liéu 1ay mau 01 phat/ 1an, khi can dat do nhay 16n nhét, ta chon
ngudng A 13 0,0392 va ngudng B 1a -0,0583. Trong khi mudn dat do chi rd 16n nhat thi
ta chon ngudng A 1a 0,0393 va nguong B 1a 0,0102.

2.6. Nhan xét

Chuong IT da thanh cong trong viéc tim ngudng A va ngudng B cua thuat toan.
Viéc xac dinh duoc gia tri cua 2 ngudng ndy phu thudc vao tiéu chi tham sé hiéu ning
can dat duoc, phu thudc vao b dir liéu 1ay miu ciing nhu thuat toan dé ra.

Nhu két qua thay, viéc lua chon tham s hiéu ning nao dé tim ngudng va bo dir
liéu 1ay mau, s& cho két qua 1 gia tri cac ngudng thay doi khac nhau.
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CHUONG III. PANH GIA THUAT TOAN

3.1. Hiéu niing cia thuit todn & cac tan sé Idy miu khac nhau

Viéc so sanh hiéu niang cua thuat toan ¢ cac bo dir lieu [7] ¢ tan sé lay mau
khac nhau: 1 phat/ 1an, 5 phat/ 1an va 10 phat/ 1an, s& cho ta thdy duoc sy khac nhau
cua hiéu nang khi tan s 1dy mau dit liéu thay d6i, dé tir 6 c6 thé lya chon tan s6 ldy
mau di liéu trong thuc té sao cho phu hop.

Dé c6 thé so sanh hiéu ning cua thuat toan & cac tan sé ldy mau khac nhau.
Truéc hét danh gia hiéu ning thuit toan dya vao tham sé vé do nhay, d6 chinh xac, do
chi rd & tirng bo dir liu ldy mau. Sau khi c6 két qua cac tiéu chi danh gia hiéu ning
cua tirng bo tan s6 1ay mau dix liéu, ta s& tién hanh so sanh véi cac bo dir liu tan sé lay
mau véi nhau.

3.1.1. Hiéu nang thugt toan véi bg dir liéu ldy mdu 10 phat/lan

Nhu phan trudc da tim ra dugc cac gia tri ngudng A va B tuong Gng Vi Cac
tiéu chi hiéu ning cua thuat toan can dat duoc, caa bo dit lidu 10 phat/lan. O phan nay,
dé co thé danh gia hiéu ning cua thuat toan, ta s& chon gié tri ngudng A va B tuong
ing & phan trude, dé tinh cac tham sé phl hop twong @ng.

Khi viéc danh gid hiéu ning thudt toan chi can dat dé nhay tét nhat.

Ta st dung bo dix liéu ldy mau 10 phat/lan va gié tri ngudng A = 0,0334g,
ngudng B = - 0,0571g. Tiép theo ta thyc hién phan loai hanh vi cta bo theo luu dd
thuat toan Hinh 2.2. Vi két qua phan loai hanh vi cua thuat toan, két hop véi két qua
hanh vi cua bo dir liéu 1dy mau 10 phat/lan. Ta s& tinh ra dwoc céc gia tri TP, TN, FP
va FN tir d6 sé& tim ra dugc tham sé hiéu niang do nhay, d6 chinh xac va do chi ro.

Nhu bang dudi day cho ta két qua hiéu nang vé d6 nhay, do chinh xac va do chi
ro.

Bang 3.1. Hiéu ning cua thuat todn khi quan tam dén d6 nhay véi dir liéu 1ay mau 10
phat/lan

D¢ nhay lén (%) D¢ chinh xac (%) | D§ chird (%)

An 100,00 93,18 94,90
Nim 80,90 98,63 95,65
Pirng 95,45 53,85 80,00

Tong hop 92,12 81,90 90,20
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Nhin vao bang ta thay, khi lya chon gié tri ngudng A va B sao cho d6 nhay cua
thuat toan tét nhét thi gia tri o nhay 16n va dong déu cho viéc phan loai cé4c trang thai
ctia bo: n, nam va dung. Cu thé:

- b6 nhay cua viéc phan loai trang thai an la 100%.

- B nhay cua viéc phan loai trang thai nim 1a 80,9%.

- b6 nhay cua viéc phan loai trang thai dung la 95,45%.

- b6 nhay trung binh cua viéc phan loai trang thai trén la 92,12%.

Do chi chon gi4 tri ngudng dé d6 nhay cua thuat toan tot nén gié tri hiéu ning
cua cac tiéu chi khac cua thuat toan sé thip hon cua do nhay va khong dong déu. Cu
thé, 6 chinh xéc cua viéc phan loai diing chi dat 53,85%.

Khi viéc ddnh gid hiéu ning thudt toan chi cdn dat @ chinh xac tat nhat.

Ta si dung bo dir liéu lay mau 10 phat/lan va gia tri nguong A = 0,0264g,
ngudng B = 0,0343g. Tiép theo ta thuc hién phan loai hanh vi caa bo theo luu do thuat
toan Hinh 2.2. Vi két qua phan loai hanh vi cua thuat toan, két hop véi két qua hanh
vi cua bo dir liéu ldy mau 10 phat/lan. Ta s& tinh ra duoc céc gia tri TP, TN, FP va FN
tir 46 s& tim ra dugc tham s6 hiéu nang d6 nhay, d6 chinh xac va do chi rd.

Nhu bang dudi day cho ta két qua hiéu ning vé d6 nhay, do chinh x4c va do chi

ro.
Bang 3.2. Hiéu ning cua thuat toan khi quan tAm dén do chinh xac véi dit liéu lay mau
10 phat/lan
Do nhay (%) Dy chinh xac lén (%) D¢ chi rd (%)

An 100,00 91,11 93,27

Nam 95,50 93,41 72,27

Pirng 72,72 80,00 95,50

Tong hop 89,40 88,17 87,17

Nhin vao bang ta thay, khi lya chon gi4 tri ngudng A va B sao cho do chinh xéac
cua thuat todn tét nhat thi gia tri do chinh xac 16n va déng déu cho viéc phan loai cac
trang thai caa bo: an, nam va dang. Cu thé:

- b6 chinh x&c cua viéc phan loai trang thai an 1a 91,11%.

- Do chinh xac cua viéc phan loai trang thai nam 13 93,41%.

- b6 chinh x&c cua viéc phan loai trang thai dang la 80,00%.

- b6 chinh xac trung binh cta viéc phan loai trang thai trén la 88,17%.
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Do chi chon gié tri ngudng dé d6 chinh xac cua thuat toan tét nén gia tri hiéu
nang cua cac tidu chi khac cua thuat toan s& thip hon cua do chinh xac va khong dong
déu. Cu thé, do chi rd cua viéc phan loai nam chi dat 72,27%.

Khi viéc ddnh gid hiéu ndng thudt todn chi can dat dé chi rd tot nhat.

Ta sir dung bo dir liéu ldy mau 10 phat/lan va gié tri nguong A = 0,0334g,
ngudng B = 0,0030g. Tiép theo ta thuc hién phan loai hanh vi caa bo theo luu do thuat
toan Hinh 2.2. V&i két qua phan loai hanh vi cua thuat toan, két hop véi két qua hanh
vi cua bo dir liéu ldy mau 10 phat/lan. Ta s& tinh ra duoc céc gia tri TP, TN, FP va FN
tir d6 s& tim ra duoc tham sb hiéu niang do nhay, d6 chinh xac va do chi rd.

Nhu bang dudi day cho ta két qua hiéu niang vé d6 nhay, do chinh xac va do chi
ro.

Bang 3.3. Hiéu ning cua thuat toan khi quan tam dén d6 chi rd voi dit liéu lay mau 10

phat/lan
Do nhay (%) Do chinh xac (%) Do chi rd lon (%)
An 100,00 93,18 94,90
Nim 92,13 95,35 82,60
Ping 81,81 69,23 91,10
Tong hop 91,32 85,90 89,50

Nhin vao bang ta thay, khi lya chon gia tri ngudng A va B sao cho d6 chi rd cua
thuat toan tot nhat thi gié tri do chi rd Ion va ddng déu cho viéc phan loai cac trang thai
ctia bo: an, nam va dung. Cuy thé:

- Do chi rd cua viéc phan loai trang thai an 1a 94,90%.

- Do chi rd cua viéc phan loai trang thai nam 12 82,60%.

- Do chi rd cua viéc phan loai trang thai dung la 91,10%.

- b6 chi rd trung binh cua viéc phan loai trang thai trén la 89,50%.

Do chi chon gi4 tri ngudng dé do chi rd caa thuat toan tét nén gia tri hiéu ning
cuia cac tiéu chi khac cua thuat todn sé thap hon cta do chi rd va khong dong déu. Cu
thé, 6 chinh xéc cua viéc phan loai diing chi dat 69,23%.

3.1.2. Hiéu nang thugt toan véi bg dir liéu ldy mdu 05 phit/lan

Nhu phén trude da tim ra dugc cac gia tri ngudng A va B tuong Gng Véi cac
tiéu chi hiéu ning cua thuat toan can dat duoc, caa bo di liéu 05 phat/lan. O phan nay,
dé co thé danh gia hiéu ning cua thuat toan, ta s& chon gié tri ngudng A va B tuong
ing & phan trudce, dé tinh cac tham sb phu hop twong @ng.
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Khi viéc danh gia hiéu nang thudt toan chi can dat do nhay tét nhat.

Ta sir dung bo dix liéu 1y mau 05 phat/lan va gié tri ngudng A = 0,0348g,
ngudng B = - 0,0535g. Tiép theo ta thuc hién phan loai hanh vi cua bo theo luu dd
thuat toan Hinh 2.2. Véi két qua phan loai hanh vi cua thuét toan, két hop véi két qua
hanh vi cua bé dit liéu 1dy mau 05 phat/lan. Ta s& tinh ra duoc céc gié tri TP, TN, FP
va FN tir d6 s& tim ra dugc tham sé hiéu ning do nhay, d6 chinh xac va do chi ro.

Nhu bang dudi day cho ta két qua hiéu ning vé d6 nhay, do chinh x4c va do chi
ro.

Bang 3.4. Hiéu ning cua thuat todn khi quan tam dén d6 nhay véi dir liéu lay mau 05

phat/lan
Do nhay lon (%) Do chinh xac (%) | Do chird (%)
An 99,40 92,80 95,10
Nam 78,40 97,97 94,00
Ping 93,60 50,57 7713
Tong hop 90,40 80,45 88,75

Nhin vao bang ta thay, khi lya chon gié tri ngudng A va B sao cho d6 nhay cua
thuat ton tét nhat thi gia tri do nhay 16n va dong déu cho viéc phan loai cé4c trang thai
ctia bo: an, nam va dung. Cuy thé:

- b6 nhay cua viéc phan loai trang thai an 1a 99,40%.

- D6 nhay cua viéc phan loai trang thai nam 1a 78,40%.

- b6 nhay cua viéc phan loai trang thai dung la 93,60%.

- b6 nhay trung binh cua viéc phan loai trang théi trén la 90,40%.

Do chi chon gi4 tri ngudng dé d6 nhay cua thuat toan tét nén gia tri hiéu niang
cuia cac tiéu chi khac cua thuat toan sé thap hon cua do nhay va khong dong déu. Cu
thé, 6 chinh xéc cua viéc phan loai diing chi dat 50,57%.

Khi viéc ddnh gia hiéu ndng thudt toan chi can dat dé chinh xac tot nhat.

Ta sir dung bo dix liéu 1dy mau 05 phat/lan va gié tri ngudng A = 0,0299g,
ngudng B = 0,0595¢. Tiép theo ta thuc hién phan loai hanh vi cia bo theo luu d6 thuat
toan Hinh 2.2. Voi két qua phan loai hanh vi caa thuat toan, két hop vai két qua hanh
vi ctia bo dir lidu ldy mau 05 phat/lan. Ta sé tinh ra duoc cac gia tri TP, TN, FP va FN
tir d6 s& tim ra duoc tham sé hiéu niang do nhay, d6 chinh xac va dé chi rd.

Nhu bang dudi day cho ta két qua hiéu ning vé d6 nhay, do chinh x4c va do chi
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Bang 3.5. Hiéu ning cua thuat toan khi quan tam dén d6 chinh xac véi di lidu lay mau

05 phat/lan
Do nhay (%) Do chinh xac len (%) | Do chi rd (%)
An 100,00 91,20 93,90
Nam 96,70 89,90 57,40
Ping 58,70 81,80 96,80
Téng hop 85,20 87,70 82,70

Nhin vao bang ta thay, khi lya chon gi4 tri ngudng A va B sao cho d¢ chinh xéac
cta thuat toan tét nhat thi gia tri do chinh xac Ion va dong déu cho viéc phan loai céc
trang thai ctia bo: dn, nam va dung. Cu thé:

- b6 chinh xac cua viéc phan loai trang thai an 1a 91,20%.

- D6 chinh xac cua viéc phan loai trang thai nam 1a 89,90%.

- b6 chinh xac cua viéc phan loai trang thai dang la 81,80%.

- b6 chinh xac trung binh cta viéc phan loai trang thai trén la 87,70%.

Do chi chon gié tri ngudng dé d6 chinh xac cua thuat toan tét nén gia tri hiéu
nang cua cac tieu chi khac cua thuat toan s& thap hon cua do chinh xac va khong dong
déu. Cu thé, do chi rd cua viéc phan loai nim chi dat 57,40%.

Khi viéc ddnh gid hiéu ndng thudt todn chi can dat @ chi rd tot nhat.

Ta sir dung bo dir liéu lay mau 05 phat/lan va gia tri nguong A = 0,0348g,
ngudng B = 0,0234g. Tiép theo ta thuc hién phan loai hanh vi cia bo theo luu db thuat
toan Hinh 2.2. V&i két qua phan loai hanh vi cia thuat toan, két hop véi két qua hanh
vi cua bo dir lieu ldy mau 05 phat/lan. Ta s& tinh ra duoc cc gia tri TP, TN, FP va FN
tir 46 s& tim ra dugc tham s6 hiéu nang d6 nhay, d6 chinh xéc va do chi rd.

Nhu bang dudi day cho ta két qua hiéu ning vé d6 nhay, do chinh x4c va do chi
ro.

Bang 3.6. Hiéu niang cua thuat toan khi quan tam dén do chi rd voi di lidu ldy mau 05

phit/lan
Do nhay (%) Do chinh x&c (%) D¢ chi rd lon (%)
An 99,30 92,80 95,10
Nam 94,00 93,00 74,00
Ping 72,30 70,80 92,60
Téng hop 88,60 85,60 87,20
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Nhin vao bang ta thay, khi lya chon gia tri ngudng A va B sao cho d6 chi rd cua
thuat toan tot nhat thi gié tri do chi rd Ion va ddng déu cho viéc phan loai cac trang thai
ctia bo: n, nam va dung. Cu thé:

- D6 chi rd cua viéc phan loai trang thai an 1a 95,10%.

- D6 chi rd caa viéc phan loai trang thai nam 1a 74,00%.

- D6 chi rd cua viéc phan loai trang thai dung la 92,60%.

- b6 chi rd trung binh cua viéc phan loai trang thai trén la 87,20%.

Do chi chon gié tri ngudng dé do chi rd caa thuat toan tét nén gia tri hiéu ning
cua cac tiéu chi khac cua thuat todn sé thip hon cua d6 chi rd va khong ddng déu. Cu
thé, 6 chinh xéc cua viéc phan loai diing chi dat 70,80%.

3.1.3. Hiéu nang thugt toan véi bg dir liéu ldy mdu 01 phat/lan

Nhu phan trudc da tim ra dugc cac gia tri ngudng A va B tuong Gng Vi Cac
tiéu chi hiéu ning cua thuat toan can dat duoc, caa bo dix liu 01 phat/lan. O phan nay,
dé co thé danh gia hiéu ning cua thuat toan, ta s& chon gié tri ngudng A va B tuong
ng & phan trude, dé tinh cac tham sé phu hop twong @ng.

Khi viéc danh gid hiéu ning thudt toan chi can dat dé nhay tét nhat.

Ta st dung bo dix liéu 1y mau 01 phat/lan va gié tri nguong A = 0,0392g,
ngudng B = - 0,0583g. Tiép theo ta thyc hién phan loai hanh vi cta bo theo luu dd
thuat toan Hinh 2.2. Vi két qua phan loai hanh vi cua thuat toan, két hop véi két qua
hanh vi cua bo dir liéu l1dy mau 01 phut/lan. Ta s& tinh ra dwoc céc gia tri TP, TN, FP
va FN tir d6 sé& tim ra dugc tham sé hiéu niang do nhay, d6 chinh xac va do chi ro.

Nhu bang dudi day cho ta két qua hiéu nang vé d6 nhay, do chinh xac va do chi
ro.

Bang 3.7. Hiéu ning cua thuat toan khi quan tam dén d6 nhay véi dir liéu lay mau 01
phat/lan

D¢ nhay lén (%) D¢ chinh xac (%) | D§ chird (%)

An 97,28 91,20 94,60
Nim 76,40 97,10 92,20
Pirng 91,70 47,80 74,20

Tong hop 88,46 78,70 87,00
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Nhin vao bang ta thay, khi lya chon gié tri ngudng A va B sao cho d6 nhay cua
thuat toan tét nhét thi gia tri o nhay 16n va dong déu cho viéc phan loai cé4c trang thai
ctia bo: n, nam va dung. Cu thé:

- b6 nhay cua viéc phan loai trang thai an 1a 97,28%.

- B nhay cua viéc phan loai trang thai nam 12 76,40%.

- b6 nhay cua viéc phan loai trang thai dung la 91,70%.

- b6 nhay trung binh cua viéc phan loai trang thai trén la 88,46%.

Do chi chon gi4 tri ngudng dé d6 nhay cua thuat toan tét nén gié tri hiéu ning
cua cac tiéu chi khac cua thuat toan sé thip hon cua do nhay va khong dong déu. Cu
thé, 6 chinh xéc cua viéc phan loai diing chi dat 47,80%.

Khi viéc ddnh gid hiéu ning thudt toan chi cdn dat @ chinh xac tat nhat.

Ta si dung bo dir liéu lay mau 01 phat/lan va gié tri nguong A = 0,0392g,
ngudng B = 0,0379g. Tiép theo ta thuc hién phan loai hanh vi caa bo theo luu do thuat
toan Hinh 2.2. Vi két qua phan loai hanh vi cua thuat toan, két hop véi két qua hanh
vi cua bo dir liéu ldy mau 01 phat/lan. Ta s& tinh ra duoc céc gia tri TP, TN, FP va FN
tir 46 s& tim ra dugc tham s6 hiéu nang d6 nhay, d6 chinh xac va do chi rd.

Nhu bang dudi day cho ta két qua hiéu ning vé d6 nhay, do chinh x4c va do chi

ro.
Bang 3.8. Hiéu ning cua thuat toan khi quan tAm dén do chinh xac véi dit liéu lay mau
10 phat/lan
Do nhay (%) D¢ chinh x&c lén (%) | P§ chi rd (%)

An 97,30 91,20 94,60

Nam 93,30 89,10 61,80

birng 60,00 63,60 91,10

Tong hop 83,54 81,30 82,50

Nhin vao bang ta thay, khi lya chon gi4 tri ngudng A va B sao cho do chinh xéac
cua thuat todn tét nhat thi gia tri do chinh xac 16n va déng déu cho viéc phan loai cac
trang thai caa bo: an, nam va dang. Cu thé:

- b6 chinh x&c cua viéc phan loai trang thai an 1a 91,20%.

- D6 chinh xac cua viéc phan loai trang thai nam 1a 89,10%.

- b6 chinh x&c cua viéc phéan loai trang thai dung la 63,60%.

- b6 chinh x&c trung binh cta viéc phan loai trang thai trén la 81,30%.
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Do chi chon gié tri ngudng dé d6 chinh xac cua thuat toan tét nén gia tri hiéu
nang cua cac tidu chi khac cua thuat toan s& thip hon cua do chinh xac va khong dong
déu. Cu thé, do nhay cua viéc phan loai dirng chi dat 60,00%.

Khi viéc ddnh gid hiéu ndng thudt todn chi can dat dé chi rd tot nhat.

Ta sir dung bo dix liéu ldy mau 01 phuat/lan va gié tri nguong A = 0,0393g,
ngudng B = 0,0102g. Tiép theo ta thuc hién phan loai hanh vi caa bo theo luu do thuat
toan Hinh 2.2. V&i két qua phan loai hanh vi cua thuat toan, két hop véi két qua hanh
vi cua bo dir liéu ldy mau 01 phat/lan. Ta s& tinh ra duoc céc gia tri TP, TN, FP va FN
tir d6 s& tim ra dugc tham sé hiéu nang do nhay, d6 chinh xac va do chi rd.

Nhu bang dudi day cho ta két qua hiéu niang vé d6 nhay, do chinh xac va do chi
rd.

Bang 3.9. Hiéu ning cua thuat toan khi quan tam dén d6 chi rd voi di liéu ldy mau 01

phat/lan
Do nhay (%) Do chinh xac (%) Do chi rd lon (%)
An 97,30 91,20 94,60
Nim 90,30 91,30 71,47
bing 69,56 59,70 87,87
Tong hop 85,70 80,70 84,60

Nhin vao bang ta thay, khi lya chon gia tri ngudng A va B sao cho d6 chi rd cua
thuat toan tot nhat thi gié tri do chi rd Ion va ddng déu cho viéc phan loai cac trang thai
ctia bo: an, nam va dung. Cuy thé:

- b6 chi rd cua viéc phan loai trang thai an 1a 94,60%.

- Do chi rd caa viéc phan loai trang thai nam 1a 71,47%.

- Do chi rd cua viéc phan loai trang thai dung la 87,87%.

- Do chi rd trung binh cua viéc phan loai trang thai trén la 84,60%.

Do chi chon gié tri ngudng dé do chi rd caa thuat toan tét nén gia tri hiéu ning
cua cac tiéu chi khac cua thuat todn sé thip hon cta do6 chi rd va khong ddng déu. Cu
thé, do chinh xéc cua viéc phan loai diing chi dat 59,70%.

3.1.4. So s&nh hiéu ndang thugt toan véi bé diz lidu lay mau khac nhau

Trude khi dua ra bang so sanh, ta thay gia tri ciia chu ky ldy mau anh huong téi
hiéu nang cua thuat toan cay quyét dinh. Boi vi, néu thoi gian 1ay mau nhanh dan sé rat
khé c6 thé thu duoc sy chuyén dong I&n xudng thuong xuyén cua cb bd khi ching
dang an, vi vay dan dén gia tri VeDBA thip va gy ra phan loai nham. Nhung néu thoi
gian ldy mau qué lau thi s& co rat it diém gia tri cd thé so sanh véi hiéu ning cua thuat
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toan. Pé tim dugc thoi gian 1dy mau phi hop, hiéu niang cta hé théng duoc tinh toan
Vi cac didu kién cung dit liéu dau vao, gié tri ngudng ¢ dinh va thoi gian 1ay mau 1a
1 phat/lan, 5 phat/lan va 10 phat/lan.

Tur nhitng két qua trén, ta c6 bang so sanh hiéu ning hé thdng gitra cac chu ky
ldy mau dit liéu khéc nhau: 1 phat/lan, 5 phit/lan va 10 phat/lan.

Bang 3.10. Hiéu ning cua hé thong véi céc chu ky l1ay mau khac nhau

1 phat/lan 5 phat/lan 10 phat/lan
P nhay (%) | An 97,28 99,40 100,00
Nam 76,40 78,40 80,90
bung 91,70 93,60 95,45
Tong hop 88,46 90,40 92,12
Po chinh xac | An 91,20 91,20 91,11
(%0) Nm 89,10 89,90 93,41
Ping 63,60 81,80 80,00
Téng hop 81,30 87,70 88,17
P chi rd (%) | An 94,60 95,10 94,90
Nam 71,47 74,00 82,60
bung 87,87 92,60 91,10
Tong hop 84,60 87,20 89,50

Bang trén dugc thong ké lai tir két qua tinh todn hiéu nang thuat toan véi bo dir
licu 1ay mau 10 phat/lan, 05 phat/lan, 01 phit/lan, va xét & cac diéu kién thuat toan dat
d6 nhay tét nhat, d6 chinh xac tot nhat va do chi rd tot nhat. Cu thé, gié tri vé do nhay
& cot 01 phat/lan, duoc lay tir dit liéu do nhay I6n nhat ¢ bang 3.7.

Nhin vao bang 3.10, ta thiy nhin chung tong thé hiéu ning cua thuit toan dat
cao nhat khi gia tri 1y mau la 10 phat/lan va giam dan khi gia tri lay mau la 05
phit/Ian va 01 phat/Iin. Cu thé:

-P6 nhay cua phat hién hanh vi an 1a 100,00% & b dit liéu 1ay mau 10 phat/lan,
va giam dan 12 99,40% & bo dit lieu ldy mau 05 phat/lan, tiép theo 1a 97,70% & b di
lieu 1ay mau 01 phat/lan,

- Do chinh xé4c caa phat hién hanh vi nam 1a 93,41% & bo dit liéu 1dy miu 10
phat/1an, va giam dan 1a 89,90% & bo dir liéu ldy mau 05 phat/lan, tiép theo 1a 89,10%
& bo dit liu ldy méu 01 phat/lan,
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3.2. Hiéu ning cuaa thuat toan so véi phwong phap ROC

Phuong phap tim nguong ROC [1,9,10] 1a phuong phap st dung duong cong
ROC (duong cong dac trung hoat dong) tim ngudng A va B mot cach doc lap. Tuc la
gia tri nguong A dugc xac dinh truéc va dua vao tiéu chi hiéu ning thuat toan tét nhat
vé d6 nhay hodc vé do chinh xéac va bo dit liéu cho trude [7]. Diéu nay ciing twong tw
V61 ngudng B.

Phuong phap tim ngudng thuc hién trong luan van la phuong phap tim ngudng
sir dung d6 thi Contour dé tim 2 ngudng A va B mot cach dong thoi.

Phan nay s& tap trung vao viéc so sanh cac két qua dat duoc gitta 2 phuong
phap ROC [1] va phuong phap d6 thi Contour, dya trén cing mét bo dit liéu [7], dé
dua ra két luan so sanh.

Ca 2 phuong phap déu dugc thuc hién trén cing bé dir liéu dau vao [7], cung
phuong phap danh gia hiéu nang. Trong tai liéu [1,9,10], phuong phap tim ngudng
ROC dua vao 2 tiéu chi cua hiéu nang hé thong 1a d6 nhay tét nhat hoac do chinh xac
t6t nhat. Két qua cua phuong phap ROC duoc lay tir tai liéu [1]. Trong khi phuong
phap tim ngudng Contour dwa vao 3 tiéu chi cua hiéu ning hé thong 1a do nhay tot
nhat hodc dd chinh x&c tét nhat hodc do chi rd tét nhat.

Cu thé & phuong phap ROC trong tai liéu [1], dit liéu dau vao duoc lay mau 10
phat/lan. Céc gia tri ngudng A va B duoc xac dinh dwa vao tiéu chi tét nhat vé do
nhay. Viéc xac dinh ngudng A va B mot cach lan luot nhu hinh v& dudi. Ban dau xéac
dinh gia tri ngudng A, sau khi tim dugc ngudng A tién hanh xac dinh ngudng B.
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Hinh 3.1. Pudng cong ROC xac dinh ngudng A theo d6 nhay tét nhat, dit liéu ldy mau
10 phat/lan [1]
Hinh v& trén biéu dién duong cong ROC khi ta bién dbi gia tri ngudng A trong
khoang -0,1g dén 0,9g. Gia tri ngudng tét nhat duoc lya chon sao cho TPR (true
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positive rate) la Ién nhat va FPR (false positvive rate) 1a nho nhat. Nhu hinh vé trén,
diém tét nhat s& nam & goc trén bén trai, duge danh dau bang vong tron va gié tri
ngudng A nay la 0,0413g [1].

Sau khi tim dugc ngudng A, tién hanh xac dinh ngudng B cho phan loai hanh
vi ndm va dung cua bo.
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Hinh 3.2. Pudng cong ROC xac dinh ngudng B theo d6 nhay tét nhat, dit liéu lay mau
10 phat/lan [1]

Hinh v& trén biéu dién duong cong ROC khi ta bién doi gié tri ngudong B trong
khoang -0,9g dén 0,9g. Gia tri ngudng tot nhat duoc lya chon sao cho TPR 14 I6n nhat
va FPR 1a nho nhit. Nhu hinh v& trén, diém tét nhat s& nam & gdc trén bén trai, duoc
danh dau bang vong tron va gia tri ngudng B 12 -0,055g [1].

Tuong tu véi phuong phap Contour, du liéu dau vao duoc lay mau véi chu ky
10 phat/lan. Nhu phéan trude da tinh toan, gia tri ngudng A va B duoc xac dinh dua
vao tiéu chi tét nhat vé do nhay, ta tinh duoc ngudng A 1a 0,0334g va ngudng B la -
0,0571g.

Bang 3.11. Vi du so sanh gia tri ngudong khi thuc hién 2 thuat toan

Ngwong VeDBA, A Nguwong SCAY, B
Ponvilag Ponvilag
ROC CONT ROC CONT
Pat do nhay I6n nhat 0,041 0,0334 -0,055 -0,0571
Véi b dir ligu lay
mau 10 phut/lan

Tir 2 gi4 tri ngudng khéac nhau, dan dén két qua danh gia hiéu ning cua 2 thuat
toan cling khac nhau.
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Tuong tu nhu vi dy trén vé viéc so sanh gié tri ngudng A va B khi thyc hién boi
2 thuat toan. Cac gié tri ngudng phu hop vai cac tiéu chi hiéu nang thuat toan (do
nhay, do chinh x4c, d6 chi rd) va véi cac bo dir liéu 1ay mau thai gian khac nhau (10
phat/lan, 05 phat/lan, 01 phat/lan) da dugc tinh todn & [1] di véi ROC va & phan
trude ddi véi do thi Contour. Tir cac gid tri ngudng nay, sé cd két qua danh gia hiéu
nang thuat toan.

Ta c6 bang so sanh 2 thuét toan duoc thong ké lai nhu sau:

Bang 3.12. Hiéu ning cua hé thdng khi so séanh 2 thuat toan

1 phat/lan 5 phut/lan 10 phat/1an
ROC CONT ROC CONT ROC CONT
PH An 95,65 97,28 97,44 99,40 98,78 100,00
nhay
lén Nam 74,09 76,40 74,09 78,40 77,42 80,90
(%)
btng | 82,08 91,70 88,46 93,60 88,00 95,45
Tong 83,94 88,46 86,66 90,40 88,06 92,12
hop
PH An 92,03 91,20 93,25 91,20 93,10 91,11
chinh
Xac Nam 96,57 89,10 97,95 89,90 98,63 93,41
lon
(%) |Pung | 47,01 63,60 47,92 81,80 55,00 80,00
Tong 78,53 81,30 79,71 87,70 82,24 88,17
hop
P chi | An X 94,60 X 95,10 X 94,90
ro lén
(%) | Nam X 71,47 X 74,00 X 82,60
buang X 87,87 X 92,60 X 91,10
Tong X 84,60 X 87,20 X 89,50
hop

Bang trén théng ké lai dir liéu di duogc tinh todn & phan trén ddi véi phuong
phap Contour va lay tur tai liéu [1] dbi véi phuong phap ROC. Cu thé, voi phan do
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nhay 16n ¢ 1 phat/lan cua phan Contour duoc ldy tir cot do nhay 16n (%) trong bang
3.7.

Trong phuong phap Contour dugc tinh todn trong luan van nay, cé st dung 3
tham s6 hiéu niang cua hé thong 1a d6 nhay, d6 chinh xac va do chi rd. Trong khi tai
liéu [1] cho phwong phap ROC chi sir dung 2 tham sé hiéu ning hé théng 1a d6 nhay
va do chinh xac.

Nhu dit liéu trong bang cho ta thdy, & mdi tham sé danh gia trong cing diéu
kién vé thoi gian Idy mau va tham sb hiéu niang, phuong phap Contour déu cho gia tri
I6n va ddng déu hon phuong phap ROC. Cy thé nhu:

- V6i tham s hiéu ning 1a do nhay Ién, & bo dit liéu c6 chu ky lay mau 1a 10
phat/lan, phuong phap Contour cho do nhay ¢ hanh vi in 1 100,00% trong khi
phuong phap ROC cho d6 nhay chi la 98,78%.

- V6i tham s6 hiéu nang 1a d6 chinh xéac 16n, & b dir lidu c6 chu ky lay mau la
10 phit/lan, phuong phap Contour cho d6 chinh xac & hanh vi dung la 80,00% trong
khi phuong phap ROC cho d6 chinh xac chi la 55,00%.

- V6i tham s6 hiéu nang 1a d6 chinh xéac 16n, & bo dir lidu c6 chu ky lay mau la
10 phut/lan, phuong phap ROC cho bo dir lidu 1a: 93,10%, 98,63%, 55%, 82,24%,
trong khi phuong phap Contour cho bd dir liéu la: 91,11%, 93,41%, 80,00%, 88,17%.
Ta thay duoc su ddng déu va tin cay hon cua phuong phap Contour so véi ROC.
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KET LUAN

Trong chirong ndy chiing ta sé di vao danh gid vé thudt todn va hiréng nghién
citu tiép theo.

Thuat toan cay quyét dinh don gian va hiéu qua, st dung dit liéu tir cam bién
gia tdc dé phan loai dugc mot sé hanh vi quan trong: nam, dtng, an... Cu thé 1a da
khao sat thuat toan sir dung d6 thi Contour.

Thuat toan st dung d6 thi Contour nay di dugc khao sét tinh toan trén bo dir
liu di co [7], duoc ldy mau & céc tan sé khac nhau 10 phat/lan, 05 phat/lan va 01
phat/1an. Qua viéc tinh toan nay, da c6 bang so sanh hiéu ning thuat toan & cac bo dir
lieu 1ay mau khac nhau. Viéc danh gia s dung dd thi Contour véi bo 3 dit liéu véi tan
sb cap nhat dir liéu khéc nhau sé& gilp ta lva chon duoc bo dir liéu tét va phu hop. Két
qua cho thay dir liéu duoc 1dy mau & 10 phat/lan cho két qua tét nhat.

Thuat toan tim ngudng cho VeDBA va SCAY sir dung d6 thi Contour (bang
cach tim 2 ngudng tét nhat mot cach dong thai) duoc so sanh véi thuat toan ROC trén
cing bo dir licu. Do méi thuat toan cho ta cac gia tri ngudng VeDBA va ngudng
SCAY khéc nhau, din dén hiéu ning cua mdi thuat toan ciing khac nhau. Viéc tinh
toan so sanh hiéu nang cua 2 thuat toan duoc cu thé hda trong bang so sanh. Két qua
cho thay thuat toan str dung d6 thi Contour cho két qua tét hon thuét toan ROC.

Budc tiép theo 1a thu thap thém nhiéu dit liéu. Két hop véi nhiéu cam bién khac
gan 1én chan bo, 1én than, dé c6 thé cho két qua chinh xac hon, cling nhu phan loai
dwgc nhiéu hanh vi hon.
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