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LOI CAM DOAN

T6i xin cam doan day 1a coéng trinh nghién ctru cua riéng toi. Cac s licu, két qua
néu trong Luan vén 13 trung thuc va chua timg dugc ai cong bd trong bat ky cong
trinh nao khac.

T61 xin cam doan rﬁng moi sy giup d& cho viéc thuc hién Ludn van nay da duoc

cam on va cac thong tin trich dan trong Luén van da duoc chi rd nguon goc.

Hoc vién thuc hién Ludn van
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LOI CAM ON

Trudc tién toi xin chan thanh cam on thay PGS. TS. 6 Quang Duong di tan tinh

chi day va hudng dan toi trong sudt qua trinh nghién ctru va thuc hién luan vin nay.
Téi ciing xin cam on quy Thay C6 Khoa Coéng Nghé Thong Tin - Truong Pai Hoc
Cong Nghé thanh phd H6 Chi Minh da tan tinh giang day va truyén dat cho toi

nhiing kién thirc bo ich qua cac mén hoc trong chwong trinh déo tao.

Cubi cung t6i xin chan thanh cam on gia dinh, ban bé di giup d& toi trong sudt qua

trinh hoc tap.

To1 xin chan thanh cam on.

Nguyén Thanh T4n
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TOM TAT (TIENG VIET)

Muc tiéu: Nghién ctu rng dung mang noron (Neural Networks) va k¥ thuat toa do
song song (Parallel Coordinates) trong viéc tdi uu hoa coéng thirc dugc phim. Dua
vao két qua cua hai k¥ thuat ndy hy vong s& giup nha bao ché c6 mot sy lya chon

cong cu hop 1y khi tdi wu hoa coéng thirc duge pham.

Phwong phap: Cach thuc so sanh: m6 hinh du doan dugc danh gia dua vao h¢ sb

R? va cong thirc t0i vu dugc du doan dua vao diéu kién toi wu tir tai liéu goc.

Két qua: T nhimng két qua trong viéc mo hinh hoa va tdi wu hoa véi 4 bo dir lidu
(Gel in situ chira dau mu u, Gel nhil tuong chtra nhom hoat chét tai sinh mé, Vién rd
nhanh Ibuprofen 200 mg bao ché bang phwong phap dap thang, Quy trinh diéu kién
phan g xac dinh hoat tinh enzym 5o-reductase), két qua cho thay k¥ thuat nghién
ctru cho két qua t6i wu kha tot. Ngoai ra voi viée hién thi cong thire tdi wu mot cach
tryc quan, nha bao ché co thé thao tac dé thay doi thong sb cong thirc cho phu hop

voi diéu kién nghién ctlru.

Két luan: Véi viéc tng dung mot k¥ thuat méi trong t6i uu cong thirc bao ché hiéu

qua, nha bao ché c¢6 nhi¢u cong cu lua chon hon trong viéc nghién ctru.

Tir khéa: K§ thuat toa do song song, cong thirc duoc phdm, vién nén phong thich

c¢6 kiém soat, gel, enzyme.
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TOM TAT (TIENG ANH)

Objectives: This study has compared the performance of two computational
methods: neural networks and parallel coordinates in generating predictive models

and optimum formulation for published databases of controlled release tablet.

Material and Methods: This study used two methods: the R-squared value (R?)

and compare the predicted optimum formulations to the published results.

Results: The approach was successful in developing invaluable predictive models
for the tablet formulations. Whilst neural networks demonstrated a slightly superior
capability in predicting unseen data, parallel coordinates technology had the added
advantage of generating visible analysis representing the cause—effect relationships
as well as optimum formulations. The results of examined data (In situ gel
containing tamanu oil, Emulsion gel containing tissue regenerating substances,
Ibuprofen 200 mg Fast Disintegrating Tablet Formulation by direct compression
method, Conditions and processes of reactions determining the active effect of Sa-
reductase enzyme) showed that parallel coordinates technology was superior when

compared to previous technology in producing optimum results.

Conclusion: In evaluating models generated as well as optimum formulations for
the observed data, parallel coordinates technology showed a higher capability of
predicting visible optimum formulations. This study also will help the pharmacist

easily in choosing the techniques and tools to optimize formulation data.

Keyword: parallel coordinates technology, tablet formulation, controlled release,

gel, enzyme.
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CHUONG 1. PAT VAN PE

Viéc thanh 14p cong thirc (dwoc phim, my phim va thue phdm) va quy trinh san
xudt (chiét xuét, bao ché, kiém nghiém hay tong hop) 13 cac budc co ban trong giai
doan nghién ctru va phat trién san phdm. Mdi san phdm déu c6 mot vong doi va san
pham cii can phai dugc cai tién hay thay thé bang san pham méi. Do d6, viéc thanh
1ap va tbi wu hda cong thirc va quy trinh 1a nhu cau thudng xuyén.

Theo truyén thdng cong thic hay quy trinh duwoc thanh 1ap duwa trén kinh nghiém
hay theo con dudng do dam. Tuy cé nhiéu thanh cong, cic phuong phap truyén
thong doi hoi nhiéu thoi gian va cong strc. Trong thuc té, cong thirc hay quy trinh
chiu sy anh huéng boi nhidu yéu té nhu nguyén lidu, phuong phép hay diéu kién
thuc nghiém. Néu cac yéu td néu trén khong dugc xem xét mot cach hé théng va
khoa hoc thi viéc thanh 1ap cong thirc hay quy trinh kho ma dat duoc két qua nhu
mong doi.

Tinh chat cua san pham khong nhitng phu thudc vao tinh chat va ty 1& cta cac
nguyén liéu ma con bi anh huong badi diéu kién pha ché (nhiét do, do am, thoi gian,
tde do. . .). Vi vay, viéc thanh lap cong thirc khong phai 1a mét van dé don gian, ma
thuc ra la mot sy thu thach. Theo kinh nghiém, cong thirc thuong dugc thanh 1ap
qua bdn giai doan: x4y dung tiéu chuan, thanh 1ap cong thic, kiém tra chat luong
san pham va sira d6i hoan thién, tdi wu hoa cong thirc.

Pé dat duoc muc tiéu trén, can phai co cac phuong phap nham xic dinh méi lién
quan giita cic yéu t6 nghién ctru voi tinh chat san pham, tir 46 dwa ra cac cong thuc,
quy trinh t&i wu dé san xuét trén quy moé nhd va quy md cong nghiép. Mot sb
phuong phép t6i uu hoa di duoc ap dung tai Viét Nam ciing nhu trén thé gidi:
phuong phap thdng ké, phuong phap bé mit dap Gmg, phuwong phép t6i uvu héa thong
minh ... Trong d6, tdi wu héa bang phan mém thong minh gitip ching ta giam thiéu

thoi gian can thiét nhung dem lai hiéu qua cao so voi phuong phap truyén thong.



Hién nay, viéc ing dung cong ngh¢ thong tin ddc bi¢t 1a cac img dung cua k¥ thuat
thong minh nhan tao (Artificial Intelligence) hd trg cho viéc nang cao chat luong
san pham dugc quan tAm kha nhiéu. Co kha nhiéu dé tai nghién ctiru bao ché duoc
pham c6 tng dung cong nghé thong tin tai khoa Dugc. Mot sd cong ty/ xi nghiép
Duoc nhu Domesco, Hau Giang, Pharmedic di du tu phdn mém cho viéc nghién
ctru va phat trién thude. Mic du vay sb lugng nha nghién ciru va cong ty/ xi nghiép
Duoc tiép can duoc v6i huéng nghién ciru va tmg dung méi ndy van con han ché do
cac k¥ thuat thong minh nhdn tao con kha méi d6i voi nguoi s dung khong
chuyén. Phan mém ung dung chuyén nghiép (nhu INForm, FormRules [1]) da

khéng con trén thi truong.

1.1. Tri tu€ nhan tao

Con ngudi tich liiy kinh nghiém hay kién thirc trong cudc sdng hang ngay cua ho
béng cach thuc hién nhiéu hoat dong nhu nhén dang, nhan thuc, giai quyét va hoc
tap tir moi trudng xung quanh. Khi gip cac tinh hudong méi, con ngudi c6 kha nang
dap tmg nhd vao kinh nghiém hay nhing kién thirc da thu thap va tich lity duoc tir
cac dir liéu hay thong tin. Kién thirc dugc xem nhu thong tin két hop véi su giai
quyét van dé qua rat kinh nghiém (heuristics) va cac quy luat (rules).

Tri tué nhan tao l1a “suy nghién ctru lam cho may tinh c6 thé thuc hién nhitng viéc ma
hién tai con ngudi 1am tét hon” (Rich, 1983) hay 1a “nd luc sao lai kha nang lap
luan thong minh cia con nguoi cho may tinh” (Cartwright, 1993). Tri tu¢ nhan tao
dua trén nhiéu nganh khoa hoc khac nhau: triét hoc, ngdn ngit hoc, ky thuat hoc,
tam ly hoc, sinh hgc, tin hoc, ... Hién nay c6 kha nang dp dung v6 cung rong rai
trong nhiéu nganh va nhiéu lanh vuc khac nhau [1].

Dic diém cua tri tué nhan tao so sanh vai tri tué con ngudi dugc tom tit & Bang 1.1.



Bang 1.1. So sanh tri tué con ngudi vai tri tué nhan tao

Pic diém Tri tué con nguoi Tri tué nhan tao

Sang tao Tuyét voi Khéng ¢o

Giai quyét Véi kinh nghiém May mac

Cam nhan Truc tiép Can duoc nhap ky hi¢u
Hiéu suét C6 thé thay dbi Lu6n ludn vinh ciru
Truyén dat Day/ hoc nghé kho valau  Sao chép va di chuyén d&
Gia thanh Cang ngay cang tang Cang ngay cang giam
Kién dinh Kho du doan Trudc sau nhu mot

Tai ligu Khé dan chimng Dé truy cap va dan ching

1.2. Ung dung tri tué nhin tao trong nghién ciru phat trién thudc
1.2.1. Lién quan nhan qua

Méi lién quan nhan-qua c6 tinh bién chimg va tinh pho bién. Mdi lién quan nhan
qua c6 thé dugc van dung trong thanh 1ap coéng thirc ché pham hay xay dung quy
trinh (san xuét duogc phém, chiét xuét duoc liéu, kiém nghi¢m thudc, ...). Trong bao
ché dugc pham, nhan (cac bién doc 1ap) 1a thanh phan cong thirc va/ hoic diéu kién

san xuit; qua (nhitng bién phu thudc) 1a tinh chit san pham.

1.2.2. Lap mo hinh thuc nghiém

Muc tiéu cua viée toi vu hoa 1a xac dinh gia tri t6i wu ddi v6i nong d6 cua nguyén
liéu hay diéu kién pha ché hay tinh chat san pham... Viéc t6i wu hay du doan nay
dugc dua trén md hinh nhan-qua xay dung tr dit liéu thuc nghiém. Do do, van dé
thiét ké mo hinh thuc nghiém chiém vai trd quan trong trong qua trinh thanh 1ap
cong thue.

Mo hinh thyc nghi¢m c6 thé chia thanh hai nhém chinh:

- Mo hinh hén hop (mixture design) hay mé hinh cong thirc (formulation design):
thiét ké thanh phan cila cac nguyén lidu. Cong thirc bao ché c6 thé duoc xem nhur

mot “hdn hop” c6 n thanh phﬁn voi ty 1€ X1, X2, ..., Xn; VoI X1+ X2+ ... +xp=1val



< x1 < 1. Khéng gian yéu té (factor space) dugc thiét ké nhu khoang khong gian bén
trong ctia mot hinh n dinh dé biéu didn moi kha ning phdi hop. Vi dyu: hén hop 2
thanh phan 14 doan thang; hdn hop 3 thanh phan 14 tam giac... Cac dang mé hinh
hon hop:

e M0 hinh trong tam don hinh (simplex centroid design).

e M0 hinh lué1 don hinh (simplex lattice design).

e MO0 hinh lai (hybrid design).

- M0 hinh yéu t6 (factorial design) hay mé hinh quy trinh (process design): thiét ké
cac diéu kién pha ché.

e MO0 hinh yéu t6 day du (full factorial design).

e M5 hinh yéu t phan doan (fractional factorial design).

Dua vao viéc chon Iya mo hinh thich hop giup giam bét rat nhiéu cac thi nghiém
ma van khao sat duoc mot sd anh huong cia cac yéu to dén tinh chét san pham. Tuy
nhién, viéc lya chon md hinh thi nghiém thich hgp khong nhitng doi hoi rat nhiéu
vé kién thire (loai mé hinh, yéu t6, mic...) ma con vé kinh nghiém (muc tiéu nghién

ctru, nghién ctru tham do...).

1.2.3. Phan tich lién quan

Méi lién quan 13 sy twong tng (correspondence) giita hai bién s6 x va y. Trudng
hop don gian trong toan thong ké goi 1a twong quan (correlation). Trudng hop phirc
tap goi 1a méi lién quan nhan-qua (cause-effect relationship). Ngay nay, trong phan
tich dit 1iéu c6 mdt linh vuc moi, dé 1a kham pha tri thuc (knowledge discovery)
hay khai thac dit liéu (data mining). Tt dit liéu thuc nghiém theo mé hinh thiét ké,
méi lién quan nhan-qua co thé dugc phan tich qua cac mat: xu hudéng, mac do va

quy luat lién quan [1].

1.2.4. Ung dung ciia may tinh
Nhu trinh bay & trén, cong thirc thudng duoc thanh lap qua bon giai doan: xay dung

tiéu chuén, thanh 1ap cong thirc, kiém tra chat luong san phém va stra d6i hoan thién



cong thirc. Cac phuong phap tdi wu héa truyén théng (toan théng ké, don hinh, ...)
c6 thé 4p dung véi cac dir liéu don gian va tuyén tinh. Nhung véi nhitng dir liéu
phtc tap va phi tuyén thi cac phuong phap nay khéng con phu hop. Ngoai ra, cac
phuong phap truyén thong khong téi wu hoa dugc dong thoi nhiéu bién phu thudc
trong khi mdi san phdm thudng cé rit nhiéu tinh chat can dwogc tdi vu [1].

Phuong phap tdi wu héa bang may tinh c6 nhiéu trién vong thay thé cac phuong
phap truyén thong trong muc dich ti ru hoa vi nd: khong gidi han sb bién doc lap
(x), ¢ thé t6i wu ddng thoi nhiéu bién phu thudc, phi hop véi cac loai dir liéu phirc
tap va phi tuyén.

Cac k¥ thuat mang noron (Neural Network), toa do song song (Parallel Coordinates)
phan nao giai quyét dugc tirng yéu cau cho viéc xay duyng mo hinh nhan-qua tir dit liéu
thuc nghiém (c6 dugc tur cac thi nghiém dya trén mo hinh duoc thiét lap trudce) va tdi
wu hoa cac bién phu thudce (y) dua trén mé hinh nhan-qua c6 dugc.

Mang novon: di duoc ap dung tir hon 60 nim qua, c6 ich trong viéc thiét lap mé
hinh lién quan nhan-qua, dic biét ddi v4i dir liéu phi tuyén hay dir liéu phuc tap.
Toa dp song song: thich hop cho viéc tim méi lién quan nhin-qua va cho 101 giai
cho bai toan tbi wu. Viéc két hop mang noron, toa dé song song vao trong mot
chuong trinh may tinh giai quyét bai toan tdi wu hoa cong thirc va quy trinh phan
nao giup cho cac nha bao ché tiét kiém duoc thoi gian va suc luc hon so véi viée

ding cac phuong phap thu cong truyén thong trong qua trinh thanh lap cong thic.

1.3. Muc tiéu va ngi dung cua dé tai

1

1.3.1. Muc tiéu cua dé tai

- Két hop k¥ tuat mang noron va toa do song song trong viéc phén tich va danh gia
cong thirc duge pham.

- Xay dung cong cu tuong ung vdi ting k¥ thuat.

- Danh gid phan mém véi dir liéu cong thirc duoc pham thuc nghiém.



1.3.2. Noi dung ciia d@ tai

- Nghién ctru cdu trac dit liéu duoc t6i wu hoa trong nganh Duoc.

- Nghién ctru cac 1y thuyét vé k¥ thuat mang noron va toa do song song.

- Nghién ctru lya chon va tham do dit liéu thyc nghi€ém cho cac dang bao ché khéc
nhau (vién nén, thude mg,...). Cac cong thirc thuc nghiém s€ duogc dé nghi c6 sb
lwong cac bién va cong thirc khac nhau. Ngoai ra, cic cong thirc thuc nghiém s&
duoc nghién ctru k§ nham dat duoc muc tiéu: cong thirc khéng phirc tap vé mit bao
ché va danh gia chi tiéu kiém nghiém nhung dir liéu thyc nghiém mang day du cac
dic trung cta dang bao ché nham kiém chting phan mém 1 cach hiéu qua nhat.

- Danh gid lai phan mém 1 1an nira véi dir liéu thyc nghiém.

- Két hop véi dugce si dé hoan thién phan mém vé mat giao dién va chirc nang.

1.4. NOi dung trinh bay cua luin van
CHUONG 1: DAT VAN DE

1.1. Tri tu€ nhan tao

1.2. Ung dung tri tué nhan tao trong nghién ctru phét trién thude
1.2.1. Lién quan nhan qua

1.2.2. Lap mo hinh thyc nghi¢m

1.2.3. Phan tich lién quan

1.2.4. Ung dung ciia may tinh

1.3. Muc tiéu va ndi dung ctia dé tai

1.3.1. Muyc tiéu clia d¢ tai

1.3.2. N6i dung cta dé tai

1.4. NGi dung trinh bay cua luén van

CHUONG 2: TONG QUAN VA CO SO LY THUYET
2.1. Thanh 1ap mé hinh va ti uu hoa

2.2. Nhitng nghién ctru lién quan

2.2.1. Nghién ctru trén thé gidi

2.2.2. Nghién ctru ¢ Vié¢t Nam



2.3. Mang noron

2.3.1. Khai niém

2.3.3. Uu diém

2.3.4. Han ché

2.4. Toa do song song

2.4.1. Khai ni€ém

2.4.2. Chu trac

2.4.3. Uu nhugc diém cta toa d6 song song
CHUONG 3: CHUONG TRINH UNG DUNG
3.1. Yéu cau

3.2. Ky thuat trong cai dat

3.3. Chuong trinh mdy tinh

CHUONG 4: KET QUA VA BAN LUAN

4.1. Két qua phan mém véi két qua thuc nghiém
4.1.1. Dt liéu cdng thire s6 1

4.1.2. Dit liéu cdng thirc s6 2

4.2. Ban luan

4.2.1. M6 hinh héa

4.2.2. Kha nang t6i uu hoa

4.2.3. Kha nang phén tich lién quan nhan qua
CHUONG 5: DPANH GIA VA HUONG PHAT TRIEN
5.1. Danh gia

5.1.1. Nhitng két qua dat dugc

5.1.2. Nhiing ton tai can giai quyét

5.2. Hudng phét trién



CHUONG 2. TONG QUAN VA CO SO LY THUYET

2.1. Thanh 13p md hinh va t6i uwu héa

Giai doan nghién ciru va phat trién thudc c6 lién quan dén hai n6i dung chinh: thanh
1ap cong thirc va xay dung quy trinh san xuat, trong d6 xay dung cong thirc 13 nén
tang. D61 v6éi nha san xuit thude, viée thanh 14p cong thirc 1a viée thudng xuyén
phai lam, boi vi mdi san pham déu c6 mot vong doi nhét dinh va nhu cu canh tranh
trén thi trudng doi hoi phai khong ngimg cai tién san pham hién c6 hoic thay thé
bang san pham moi.

Trong mdi cong thirc ngodi cic hoat chat con c6 nhicu thanh phan ta dugc khac
nhau. Tinh chét cta san pham khong nhiing phu thudc vao tinh chét va ty 1& cia cac
nguyén liéu ma con bi anh hudng bai diéu kién pha ché (nhiét do, d6 am, thoi gian,
téc d9,...). Vi vay, viéc thanh 1ap cong thirc khong phai 1a mot van dé don gian, ma
thuc ra la mot sy thur thach. Theo kinh nghiém, cong thic thuong dugce thanh 1ap
qua bén giai doan: xdy dung tiéu chuan, thanh lap cong thirc, kiém tra chét luong
san pham va sira d6i hoan thién cong thirc. Cho dén nay, viéc thanh lap cong thirc
duogc thanh 1ap & nhitng mirc khac nhau (tir thap dén cao): khong thiét ké - khong
t6i uu hoa, thiét ké thu cong - toi uu héa truyén théng va thiét ké - t6i wu hoa bang
may tinh.

Céac phuong phap t6i uu héa truyén théng (toan thdng ké, don hinh...) c6 thé &p
dung véi cac dit liéu don gian va tuyén tinh. Nhung véi nhimng dit liéu phire tap va
phi tuyén thi cic phuong phap nay khong con phul hop. Ngoai ra, cac phuong phap
truyén théng khong t6i vu hoa dugce dong thoi nhidu bién phu thude trong khi mdi
san pham thuong c6 rat nhiéu tinh chat can dugc tdi uu.

Phuong phap toi wu héa bang may tinh co nhiéu trién vong thay thé cic phuong
phap truyén thong trong muc dich t6i vu hoa vi nd: khong gidi han sb bién doc lap
(), co thé t6i wu dong thoi nhiéu bién phu thudc (y), pht hop véi céac loai dir lidu

phtrc tap va phi tuyén.



2.2. Nhirng nghién ciru lién quan

2.2.1. Nghién ctru trén thé giéi

- Luén van tién si cua Qun Shao (2004), Panh gia cac k§ thuit mang noron, hé
thong suy dién mod c6 bd sung chirc ning hoc ctia mang noron, cdy quyét dinh va
cady mo hinh trong viéc khai mé dit li¢u cong thic dugc phém, Khoa Duoc, Pai hoc
Bradford.

- Q Shao, R C Rowe and P York (2006). So sanh Neuro Fuzzy va mang noron
trong md hinh héa cong thirc san xuét thudc vién tir dit liéu thuc nghiém.

- Elizabeth A. Colbourn, Raymond C. Rowe (2006). Khai m¢ dir liéu trong quy
trinh san xuét va cong thirc thudc.

- Timoleon Kipouros (2013). Toa d6 song song trong tinh toan thiét ké k¥ thuat,
Hoi nghi thiét ké toi wu hoa tai Boston, Massachusetts.

- Timoleon Kipouros (2008). Ung dung toa do song song trong phan tich, thiét ké,
t6i wu hoa da muc tiéu khi dong hoc trong Turbomachinery.

- Jim X. Chen and Shuangbao Wang (2001). Di liéu tryc quan: Toa d6 song song
va DIMENSION REDUCTION.

2.2.2. Nghién ctru ¢ Viét Nam

- Hoang Kiém, Lé Hoai Bic, D6 Quang Duong, Ung dung mang noron, Logic md
va thuat toan di truyén giai quyét bai toan toi wu hoa cong thirc va qui trinh san xuét
duoc phém. Tap chi Phat trién khoa hoc cong ngh¢, PHQG TP HCM, Tap 6,
5&6/2003, 5-12.

- Cac nghién ctru ung dung FormRules cho nghién ctru va phét trién thudc tai
Khoa Duoc — Pai Hoc Y Duoc.

- Hoang Kiém, Lé Hoai Béc, D5 Quang Duong (2003), Két hop céac ki thudt tri tué
nhan tao (Al Technics) t6i vu cong thirc duge pham, Hoi nghi thé gidi lan thir 7 vé

co thé hoc, nguoi may va cong nghé thong tin.
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- Phan Ngoc Nhién Thao, Chung Khang Kiét, Pd Quang Duong, Ping Vin Giap
(2014). Nghién ctru qua trinh t6i wu hoa cong thirc bao ché bang phan mém thong
minh Phasolpro 10. Tap chi Y hoc Thanh phé H6 Chi Minh, Tap 18 S6 2, 32-37.

- Nguyén Thanh Phat, Tran Van Thanh, Chung Khang Kiét, D5 Quang Duong
(2015). Thiét ké va tdi uu hoa cong thirc vién nén chira GLICLAZID 80mg cai thién
do hoa tan. Hoi nghi Khoa hoc Ky thuat Dugc, Khoa Dugc - Pai hoc Y Dugc TP.
H6 Chi Minh, Lan tht 32.

- Chung Khang Kiét, Lé Cong Thirc, Nguyén Ngoc Vinh va D6 Quang Duong
(2015). Téi wu hoa quy trinh tong hop Metformin Hydroclorid. Hoi nghi Khoa hoc
K¥ thuat Dugc, Khoa Duoc - Pai hoc Y Duoc TP. HO Chi Minh, Lan tht 32.

2.3. Mang Noron

2.3.1. Khai niém

- Mang noron (Neural Networks) [2, 3, 6, 7] da duoc ap dung tir hon 60 nam qua,
co ich trong viéc thiét lap mo hinh lién quan nhan-qua, dac biét dbi vai dir lidu phi
tuyén hay dit liéu phirc tap.

- Ngay nay, mang noron dugc Gng dung trong nhiéu lanh vuc khac nhau: cong
nghé thong tin (kham pha tinh ning xir Iy khong dung ky hiéu va cac hé théng hoc
no6i chung), k¥ thuat (giam sat tinh trang ctia dong co may bay, kiém soat qua trinh
san xuat hay nhan dang chir ky), khoa hoc vé tri thirc (mo ta kiéu suy luan va nhan
thirc), vat 1y (mo6 hinh héa cac hién tugng trong co hoc thong ké), sinh hoc (Iy giai
cac chudi nucleotid), kinh t& (du doan vé thi trudng tién té va ching khoan), duoc

hoc (lién quan ciu tric - tac dung), ...

Nhanh

Thén

Hinh 2.1. C4u tric cua mot té bao than kinh sinh hoc
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- Mang noron sinh hoc (Hinh 2.1) dugc tao thanh boi sy lién két gifra rat nhiéu té
bao than kinh (noron). Cac xung dong than kinh dwogc truyén tir khép qua truc dé
dén than. Than té bao tong hop cac xung dong than kinh va ra quyét dinh tiép tuc
truyén cac tin hiéu sang té bao than kinh khéc.

- Mang noron nhén tao (Hinh 2.2) 14 sy md phong ciu triic ciia mang noron sinh
hoc, duoc tao thanh bai su lién két gifra rat nhiéu don vi than kinh (perceptron).
Nhitng don vi than kinh c6 nhiém vu thu thap cac tin hi€u, xac dinh trong s6 Wi,
tong cong va chuyén cac tin hidu Ay sang cac don vi than kinh khac.

- CAu tao va dic diém cua mot té bao than kinh sinh hoc so véi mét don vi than
kinh nhan tao c6 thé duoc tom tit & Bang 2.2.

Bang 2.2. So sanh té bao than kinh sinh hoc va don vi than kinh nhan tao

Té bao than kinh sinh hoc Pon vi than kinh nhén tao
dot nhanh (dendrites) dau vao (input)
than (soma) nut (node)
truc (axon) dau ra (output)
khép (synapse) trong s6 (weight)
xur Iy chdm xur Iy nhanh
nhiéu noron (100-10°) it perceptron (10%-10%)
xung dong (impulses) tin hi¢u (signals)
chat hoa hoc trung gian vector va ma tran dai s6
Wi
r X
W,
bau vao < X2 —)— @ —— Diura
W3
. X3

Hinh 2.2. CAu trdc cua mot don vi than kinh nhan tao
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2.3.2. Chu triic
- Mang noron thuong duogc cdu tao boi nhidu 16p: 16p vao, 16p an (mét hay nhiéu)

va 16p ra: I-HLk)-HLm)-Og) (Hinh 2.3).

| Dau vao
HL Loépan
O Dau ra

J S6 dau vao
k S6 nut cua 16p an thir nhat
m S6 nut cta 16p an thir hai

n So daura

DPau vao —*O ~
O\

Piu vao s O — Daura

O

Pau vao —_— O —— Piura

Pau vao B O /

Lép vao Lép an Lép ra
Hinh 2.3. Cau tric ctia mot mang noron thudng gap

Trong qué trinh tim hiéu va nghién ciru, di c6 nhidu mé hinh mang noron duoc dé
nghi [3]:

- Nam 1982, Hopfield d& nghi mé hinh mang 1 16p véi trong s6 d6i xtmg, duogc
goi 1a mang Hopfield.

- Nam 1984, Kohonen dé nghi mo hinh mang noron khac dua trén y tudng chinh la

phan 16p céc gi tri ddu vao va dugc goi 1a mang Kohonen hay mang winner-take-all.
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- Niam 1986, Rumelhart va McClelland gi6i thiéu mé hinh mang lan truyén nguoc
{rmg dung trong cac dang mang noron phuc tap, nhiéu 16p. M6 hinh nay dang dugc

dung kha phé bién trong cac bai toan tri tu¢ nhan tao c6 sir dung mang noron.

2.3.2.1. Mang lan truyén nguoc (Neural Backpropagation)
Niam 1986, Rumelhart va McClelland gi6i thiéu thudt toan lan truyén nguoc cho mé
hinh mang phtc tap, nhiéu 16p. Thong thuong mé hinh mang lan truyén nguoc
thuong dung c6 dang: 1 16p nhap — 1 16p an — 1 16p xut. Gia sir cho mot tap luyén
k mau: {xi®, yi®}, thuat toan lan truyén nguoc cung cap k¥ thuat hiéu chinh cac
trong s6 Wij trong mang nham phén 16p céc gia tri dau vao mot cach chinh xéc, hay
no6i cach khac: mang co thé “hoc” va “hiéu” duoc dit liéu dua vao.
Sai s6 trung binh binh phirong E thuong duoc dung dé do luong sy tring khép gitra
anh xa can x4y dung v6i ham dich cho trudc (hay noéi cach khac 1a dung danh gia
kha nang “hoc” ciia mang).
Cho tap mau gdm N miu {(Xk, T)} = {X1, X2, ..., X, t}(n);n =1, ..., N;
g0i Z = NN(X«) = {z1, 2, ..., zn} 12 gid tri wéc tinh qua mang noron, thi sai sé trung
binh binh phuong E dugc tinh:

N

. > (z,-t,)

EZE*HT cong thic 2.1

Trong trudng hop md hinh mang noron 1a ham phi tuyén, viéc xac dinh dugc tap
trong s6 W dé mo hinh dat duoc sai sb it nhat 1a rat kho. Phuong phip giam
gradient thuong dugc sir dung trong cac truong hop phtrc tap nay [2].

Phuong phap gidm gradient c6 cac budc chinh sau:

Chon ngau nhién mét diém xo trong khong gian trong so.

Tinh do doc cia mat 101 tai Xo.

Céap nhat cac trong s6 theo hudng dbc nhat cuia mat 15i.

Xem diém nay nhu diém xo mdi.
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Lap lai qua trinh tir budc (2) dén (4) thi dén mot luc ndo d6 cac gia tri cua bo trong
s s& tiép can duoc diém thap nhat trong mit 15i.

Bién thién trong s6 & mdi budc (budc t) s& dugc tinh theo cong thirc:

E A
Aw, = —e*%+ a*Aw, , cbng thirc 2.2

v6i €, a 14 hai hing s6 duong dic trung cho téc dé hoc va moment clia qué trinh hoc
(giam 15i). Tuy nhién, c6 mot sd cai tién cho phép thay dbi cac hé sb €, o trong timg
giai doan hoc, cling nhu theo tirmg mau hoc dé viéc luyén mang dat hi¢u qua cao

nhat [5].

X1
Wij
X2 W2j Zj
an
Xn

Hinh 2.4. Céc gia tri vao-ra tai mot nat

Nhu viy, thuit toan lan truyén nguoc c6 thé duge tom tat thanh hai qua trinh chinh:
lan truyén tién (forward), lan truyén ngugc (backward).

Lan truyén tién: 13 qua trinh tinh gia tri dau ra {z1, z, ..., zn} dua trén nhitng trong
5O ¢6 san.

Gia str tai mot nat mang nhu Hinh 2.4, gia tri Xuét zj dugc tinh: z; = f(u);

Vo1 U = X1.W1j + X2.W2j + ...+ Xn.Wnj + Wo cong thuce 2.3

Ham f() duoc goi 13 ham truyén c6 dang chit S [2] néu c6 cac tinh chit sau:

- Bichan

- DPon di¢u ting
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- Ham lién tuc tron
Moi ham thoa cac tinh chit trén déu c6 thé sir dung lam ham truyén trong mang [2].

Céac ham thudng duoc dung trong mang lan truyén nguoc:

Ham logistic
f(u)= ! — cong thirc 2.4
l+e
Ham hyperbol
h(u) = l—e:u cong thire 2.5
l+e
Ham tang-hyperbol
tanh(u) = eu — :u cong thirc 2.6
+e

Tuy nhién, ham logistic duoc str dung phd bién nhat trong ba ham trén. Khi cac gia
tri {z1, Z2, ..., Zn} dugce tinh, gia tri sai s trung binh binh phuong E s& dugc xac
dinh. Qua trinh lan truyén nguoc s& duoc tién hanh.

Lan truyén ngwoc: 13 qué trinh cap nhat lai cac trong s6 mang W dua trén sai s6
trung binh binh phuong. Goi wt 13 trong s tai budc tht t, cong thirc cip nhét trong
56 la:

W, =W, + AW, cong thuc 2.7

Aw dugce tinh theo cong thirc 2.2, cong thirc nay can xac dinh gid tri:

OE OE _ou S ou
w_ouaw X5y  cong thirc 2.8

trong d6 u 13 gia trji dua vao ham truyén f(u) twong Gng ¢ mdi nut.

Vé6i mang dang xét 1a mang 3 10p, tai nut xuét z theo qui tic chudi:
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E_E 2 cong thirc 2.9
ou 0oz ou

Dao ham cia sai s6 trung binh binh phwong va ham logistic dugc tinh:

°E _ 7 -t cong thire 2.10
0z
o _ ~z(1-72) cong thiuc 2.11
ou

Vay gia tri o tai nut xuét z duoc tinh:

_50ut __aE ——EX@ — (Z—t) Z(l—Z) cﬁng thire 2.12

ou oz au

~ , ., ,.. ou ~ , X As _»
Trong cong thuc 2.8 gid tri % = Xi (theo cong thuc 2.3) dién ta sy thay doi cua u
vao sy thay di trong so w.

, . .,,..o0e . £ ,
Tom lai, gia tri % tai nut xuat duoc tinh:

cong thire 2.13

OB [(z-1)z(1-2) trong ngudng
- .

ow (z-t)z(1-2)y, cac nut an yi

Twong ty cho nut an thi j:

9E _ {pbi trong nguong cong thirc 2.14

ow |pb;x  cécnutan X;

v6i p = (z-1)z(1-2); bj 13 trong s6 cung ndi tir nat an thir j dén nat xuét.

Nhu vay, khi qué trinh lan truyén nguoc thuc hi¢n, cac trong s6 s& duoc cap nhat
sa0 cho sai s trung binh binh phuong c¢6 xu huéng giam dan. Qua trinh lan truyén
tién va lan truyén nguoc dugc thuc hién xen k& nhiéu 1an cho dén khi dat duogc gia

tri sai s6 trung binh binh phirong E mong mudn.
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2.3.2.2. Cac k¥ thuit cai tién thuit toan lan truyén nguoc
a. Khéi tao va ¢é dinh toc do hoc (Fixed calculation of the learning rate) [5]:
Harry A.C. Eaton va Tracy L. Oliver dé nghi, tdc dd hoc va moment duge khoi tao
theo cong thuec:
Tbc dd hoc:
15

&= cong thure 2.15
INZ N2 4 N2

Moment:
a=09
chia mau luyén thanh m nhom con theo dic tinh riéng (nhiing mau tuwong tw gom

vao mdt nhom con), véi Ni 1a s6 mau luyén trong nhém con thur 1.

b. Gidm toc dé hoc theo qud trinh hoc (Decreasing learning rate) [5]:
Christian Darken va John Moody gigi thiéu k¥ thuat ting toc d6 hoc trong qua trinh
luyén. K¥ thuat ndy goi 1a “Tim va Hoi tu” (Search-Then-Converge). Gia sir toc do

hoc khéi tao ban dau la €(0), tai lan 1ap thr 1: gia tri tde d6 hoc duoc cap nhat:

“(0)

14!
r

(i) = cong thure 2.16

voirla hﬁng s6 diéu chinh toc do hoc.
Vi¢c dung k¥ thuat nay cho phép déy nhanh tdc do hoc, tuy nhién viéc chon héng sb

r tuong ung voi dir licu luyén dua trén phuong phép thir va sai.

c. Diéu chinh téc dg hoc theo méi mau luyén (learning rate adaptation for each
training pattern) [5]:
J. Schmidhuber gi6i thiéu k¥ thuat diéu chinh téc d6 hoc theo miu luyén viao nim

1989, k¥ thuit nay khong dung hé sé moment. Vi vay, tiép tuyén trong mit 15 trong
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qua trinh luyén s& duoc st dung. Nhimg gia tri trong sé duoc tim bang cach tinh
diém 0 13 diém giao gitta mit 16i v6i mit phang 0. Trong thyuc té s& ton tai mot sb
mat phang 161 khong bao gio dat dén mit phang 0, vi vy mot gia tri hang sd Eoffet

(c6 gia tri nho) duoc thém vao nham dam bao ton tai diém 0 trén mat phang 16i.

E -E
g(n) = min| —2—C=4 o cong thirc 2.17
IVE,
oE A .
Aw(n) = —g(n) * 8\/\7 cong thirc 2.18

emax = 20.0, theo J. Schmidhuber k¥ thuat nay dam bao s& khong méc phai 16i cuc
tiéu dia phwong (khi Ep # 0 A ||[VEp|| = 0). Tuy nhién, viéc cap nhat rat 16n, diéu nay

c6 thé 1am anh huong dén toan bd mang.

d. Tién héa téc do hoc (Evolutionary adapted learning rate) [5]:

R. Salomon st dung k¥ thuat tién hoa don gian dé diéu chinh tdc do hoc. Vi mot
tap cac gia tri toc do hoc & (dugc tao bang cach ting hay giam gia tri €0 & bude
trudc) chon gia tri € tot nhat trong tap dé dung cho budc cap nhat ké tiép. Cac budc
tién hanh trong k¥ thuat:

- Tao 2 mang nhu nhau va khoi tao tdc d6 hoc.

- Diéu chinh trong s cua hai mang theo cong thic.

oE

Aw(n) = —g(n) * ow_ cong thire 2.19

Vel

- Tinh téng 16i cho hai mang, chon va khéi tao hai mang khac tuwong tur nhau, néu

tong 16i tang 1én v&i toc dd hoc duoc khéi tao lai. Trong truong hop 16i giam, tiép

tuc luyén hai mang véi tbc do luyén twong img &(n) * B va &(n) *% .
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K¥ thuat nay thich hgp cho mang lan truyén nguoc trong viéc diéu chinh toc do hoc,
tuy nhién k¥ thuat nay con nhiéu han ché:

- Thoi gian luyén ting gip doi.

- Khéng phu hgp véi mang da duoc luyén.

e. Diéu chinh toc @6 hoc bang thay doi tin hiéu gradient (Learning rate adaptation
by sign changes) [5]:

Cac k¥ thuat cai tién giéi thiéu ¢ trén duoc phan vao nhém diéu chinh toc do hoc
toan phdn (Global learning rate adaptation). K¥ thuat diéu chinh toc dg hoc bang
thay déi tin hiéu duge xem 1a k¥ thuat cai tién tot nhat [5] trong nhém diéu chinh
toc dé hoc dia phwong (Local learning rate adaptation).

K§ thuat nay dya trén y tuong mdi trong s6 trong mang s& dugc cap nhat véi toe do
hoc khac nhau. Ky thuat ndy sé& khao sat hai gid tri cudi trong mirc giam gradient,
tbc d6 hoc s& thay ddi theo tin hiéu nay.

Thuat toan dugc mo ta:

- Khoi tao €ij voi mot gia tri da nho.

- Tbec d6 hoc duge diéu chinh:

ok

g;j(n) =¢g;(n—D=uy, if ;\5 (n) = Ew (n-1)=0 cong thire 2.20
ij ij
e () =g (n-Dxd, if ;\5 (n) * ;\5 (n-1<0 cong thire 2.21
ij ij
- Cap nhat trong $0.
AW;(n) = —g;(n) * ( aaw_E +a*Aw;(n— 1)] cong thirc 2.22
i

voiu e [1.1,1.3]vad € [0.7,0.9]
Céc k¥ thuat cai tién trong nhom nay (Local learning rate adaptation) (dya trén sai

sO thur - sai s0 luyén va toéc d§ nhan dang):



- Piéu chinh tdc d6 hoc bang thay ddi tin hiéu (Learning rate adaptation by sign

changes).
- SuperSAB.
- Quickprop.
- RPROP.

- Backprop + k¥ thuét giam tdc dd hoc (Decreasing learning rate).

- Delta-Bar-Delta.

V61 cung mot bo dir licu luyén va thir, cac k§ thuat trén co két qua so sanh nhu

Bang 2.3.

Bang 2.3. So sanh céac ky thuat cai tién thuat toan lan truyén nguoc [5]

Tap luyén Tap thw
Thuat toan o , . ,

Loi Tocdd | Loi Toc do
Learning rate adaptation by sign changes 21.50 99.60 96.65 98.45
SuperSAB 27.90 99.55 105.31 98.42
Quickprop 29.20 99.60 11091 98.25
RPROP 25.99 99.58 120.73  98.02
Backprop + (Decreasing learning rate) 44.20 99.20 126.84  97.90
Delta-Bar-Delta 51.60 99.20 110.64 98.37
Backprop 50.30 99.13 137.63  97.58

£ Ngan 16i bdo hoa (Error Saturation Prevention) [4]:

Thuat toan lan truyén nguoc véi phuong phap giam gradient duoc gidi thiéu & trén

d3d c6 nhiéu vu diém trong viéc giai quyét cac bai toan phan 16p va nhan dang, tuy

nhién phuong phap nay con mot s6 van dé sau:

- Qua trinh hoc thudng roi vao nhing cuc tiéu dia phuong.
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- Tbc d6 hoc thuong cham.

Trong cac nghién ctru dé ting tinh hiéu quéa cua viéc hoc trong mang noron, nguoi
ta da phat hién ra ré‘mg dé tdng hiéu qua viéc hoc thi can phai ngan chan hi¢n tuong
bd0 hoa sém trong qua trinh hoc. Hién twong bio hoa sém 14 hién tuong két qua
xuét ludn c6 gia tri 13i cao trong giai doan dau qua trinh hoc (day ciing 1a nguyén
nhan lam cho qua trinh hoi tu trong viéc hoc tréd nén cham). Léi bdo hoa 1a mot
trong nhimg nguyén nhan chinh giy nén hién tuong bio hoa som. Ldi bdo hoa 1a
hién tuong cic nut trén mang s& co cic két xudt gan tién dén cac gia tri 0 hay 1
nhung lai khong dung véi két qua nhu mong mudn ciing nhu két xuat thuc su.

Theo cong thirc 2.2 va 2.13:

oE
AW, =—s*—+a*Aw,, cong thirc 2.23
oW
o _ {(Z ~0z(1-2) trong ngudng  ¢ang thie 2.24
ow |(z-t)z(1-2)y, cac nat an yi

v6i t 1a gia tri dau ra mau luyén, z 1a gia tri du doan.

Véi cong thirc trén khi z cang tién dén 0 hay 1 thi du cho sai s (z - t) c6 dat dugc
mdt gia tri ndo di nita thi Aw; ciing tién dén 0 (trang thai bao hoa, khi z ~ t). Nhu
vay khi co 161 bdo hoa xuét hién thi gia tri trong sb s& dugc cap nhat mot luong rat it
lam cho qua trinh hdi tu cham di.

Cho nén viéc giai quyét 1561 bdo hoa s& 1am cho toc do hdi tu cua qua trinh hoc tang
1én ciing nhu khong roi vao cuc tiéu dia phuong [4].

Pé ngin chan 15i bio hoa xdy ra, nim 2001 mot nhom tac gia ¢ Pai hoc Qudc gia
Dai Loan di dé nghi mot cong thirc:

ESP(zi)) = a( zi- 0.5)" cong thirc 2.25

voi o la hé so ti 1€, n 1a mot hang so.

Cong thirc nay s& dugc thém vao cong thirc 2.13, tai niit xuat nhu sau:
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OE" {(Z -t)[z(1-2) +ESP(2)] trong ngudng cong thirc 2.26

w  |@Z-9zl-2)+ESP(2)ly,  cacnitAnyi

Anh hwéng ciia phwong phdp ESP 1én sai sé trung binh binh phirong E:
Sai sb trung binh binh phuong:

N

(Zn - tn)2
E— 1. nZ:; cong thue 2.27
2 N
Bién thién trong s budc thir t:
OE A .
AW, =—*—+a* AW, cong thire 2.28
VOi:
z-t)z(1-z 5 R
x_ {( )21-2) trong nguUONg  ¢ang thire 2,29
ow |(z-t)z(1-2)y, cac nut an i

Khi dwa cong thire ESP vao, tai nat xuét:

" z-1)|z(1-z)+ESP(z x
o _[(z-Olz-2)+ESP(2) frong nguong cong thire 2.30
ow  |(z-1)[z(l-2)+ESP(z)ly,  cécnitanyi
Khi do6:
oE" _OE oF cong thirc 2.31
oW OW Ow
hay: E”=E+FE’
Voi:

cong thirc 2.32

OE'_J(z-YESP(2) trong ngudng
ow | (z-t)ESP(2)y, cac nit an yj
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Lay tich phan (don gian hoa khong xét trong ngudng):

n-1
E= —at[(—O.S)” Inz+> Cp,z"* P 1 1z"*l(—0.5)”‘h‘1}
e " cong thire 2.33

n n—l n 1 h+1 n-h-1
—a(l—t){(O.S) In(1- z)+;chﬂh—+l(z—n (0.5) }

+2t1-1t) -2

Khong mat tinh tong quat, gia str ham ESP nhu sau:
ESP(z) = 4(z - 0.5)?

Khi d6 sai s6 trung binh binh phuong duoc tinh:

E":%i(t—z)2 +i[—2(z—t)2 —tinz—(1-t)In(1-2)]

y cong thuc 2.34
= 3 1.5z - )7 + tin(2) + @ t)In(2)]
: z 1-z
theo cong thirc 2.28 v4i phan thém ESP:
1 1
E=|-2(z-t)° +[t|n =)+ (@-t)In —}
[ -9 ] (Z) -9 (l— Z) cong thurc 2.35

= OFFSET + Dis tance _Entropy
trong cong thirc trén co thé chia thanh 2 thanh phan:
Distance_Entropy: phan sau ctia cong thirc c6 thé xem nhu khoang cach Entropy vi:
- tIn(1/z) + (1 - t).In(1/(1-2)) 1a khoang cach Entropy da duoc dinh nghia [4].
- Pay chinh 1a sai sb giita gia tri mong mudn va gia tri uc tinh qua mang noron [4].
Véi cach tinh nhu trén, khoang cach Entropy sé 1a t.In(1/z) >> 0 khi z — 0 va (1-
t).In(1/(1 - z)) >> 0 khi z — 1. Vi dy, khi t = 1, khoang cach Entropy la In(1/z) gia
tri nay 16n khi z chua tién dén 1, khi z = 1 khoang cach Entropy = 0. Vi vay, khoang
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cach Entropy s& anh hudng 1én qua trinh hoc ctia mang noron (diéu kién khi 151 bao
hoa xuat hién).

Gia tri OFFSET gop phan lam cho viée hoc ctia mang t6t hon ciing nhu gép phan
lam ting kha niing ngin chan 16i bdo hoa xdy ra [4].

Tuong tu tai nlt xuét ctia mang, tai cac nut 4n ham ESP cling dugc dua vao nhung

c6 mot chat thay doi:

cong thure 2.36

O [by(z- t)[z(1-z) + CESP(2)] trong ngudng
ow  |b,(z—-t)[z(L-2z) +CESP(z) ], cac nut an i

c 14 hang s6 duong nho hon 1 (thong thudng: 0.01).

Heuristics an dinh théng sé6 ham ESP

Phan quan trong trong cong thitc ESP(zi) = o zi - 0.5)" ciia phuong phép ngin 15i
bao hoa la viéc lya chon gia tri cac hﬁng s6 o va n. Theo su phan tich su phan tan
cua dir liu thuc nghiém thi a thuong c6 gia tri trong khoang (0, 1). Viéc xac dinh
cac gia tri duoc tong két nhu sau:

- Khi sy hoi tu cua viée hoc khong 13 rang, thi can giam gia tri n xubng va tiang o 1én.
- Khi sy hoi tu t6t nhung thiéu kha ning tong quat hoa thi cin giam gia tri oo dén
1am giam anh huéng ham ESP, néu van con hién twong trén thi ting gia tri n.

Nhu vy, cang ngdy thudt toan lan truyén nguoc cang duogc sira di va hoan thién vé

kha nang du doan cling nhu tdc d6 hoc nhu cac cai tién nhu trinh bay & trén.

2.3.3. Uu diém

Viéc st dung mang noron co nhiéu wu diém: c6 thé duogc ap dung rong rai, dac biét
cho nhiing van dé phuc tap, ké ca dir liéu phi tuyén; c6 kha nang hoc cac dir li¢u
dau vao va ty didu chinh trong sé mang dé thiét 1ap mdi lién quan nhan-qua tir d6 du

doan chinh xac vé “nhan” hay “qua”; khong doi hoi dir liéu dau vao phai that day du ...
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2.3.4. Han ché

Mic du c6 nhiéu vu diém trong kha ning hoc va xtr 1y cac dang dit liéu phirc tap,
mang noron van con han ché trong viéc biéu dién tri thuc va kha ning suy dién.
Ngoai ra viéc anh xa va qué trinh hoc trong mang noron dién ra ngoai kha ning

kiém soat cua nguoi lap trinh, vi vay n6 trd nén phuce tap va kho hiéu.

2.4. Toa d¢ song song
2.4.1. Khai niém

Toa do song song dugc dua ra dau tién boi Maurice d'Ocagne, nam 1885, sau d6
dugc gidi thi¢u rong rai bdi Alfred Inselberg, nam 1959 va dugc st dung nhu mot
cong cu tryc quan (Visualization).

Toa do song song [8, 9] da va dang duoc nghién ctru trong nhiéu nim qua va 1a mot

k¥ thuat truc quan phd bién cho dir liéu da bién.

Hinh 3.5. Toa d6 song song [9]

Céac thiét ké (Hinh 3.5) véi cac duong duoc mé ta cac bién giao nhau véi truc song
song va ¢ thé duoc sir dung cho cac phan tich ctia nhiéu tinh chét cua dit liéu da
bién [9, 12].

Trong subt 20 nim qua k¥ thuit toa d6 song song da tip trung vao nhiu cong trinh

nghién ctru va chi yéu trong cong dong thong tin truc quan mic du ciing da duoc ap
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dung trong khoa hoc truc quan va phan tich thi giac [11], tng dung trong nhiéu linh
vuc nhu toan hoc, théng ké, tin sinh hoc, y hoc, dugc hoc.
K¥ thuat nay ciing duoc tich hop trong mot sé ngén ngit nhu Python, R, C#, ... va

cac frameworks c6 sin tao ra mot sd luong 16n nguoi st dung.

2.4.2. CAu triic

K§ thuat toa d song song thuc chit chi 1a db thi & dang thanh (Hinh 3.6), trong d6
co N truc Y véi cdc mién gia tri khac nhau trai déu trén truc X, tai mot thoi diém gia
tri trén cac truc Y duogc ndi lai voi nhau dé biéu dién mbi quan h¢ gitta cac thanh

phan trén cac truc Y.

ame = 'y =

Hinh 3.6. K§ thuat toa do song song biéu dién mdi quan hé giira time va X

2.4.3. Uu nhwoc diém cia toa d song song

Uu diém ciia toa dé song song

K§ thuat toa do song song anh hudng dén truc quan béi nhiéu cach; c6 thé phan loai
thanh ba loai khac nhau nhu sau:

Tinh toan ven ciia két qua: N6 c6 nghia 1a to hop khac nhau cua cac két qua déu co
thé duoc trinh bay. Nhiéu chiéu thong tin lién quan v&i nhau c6 thé trinh bay tat ca
cling nhau trong mot khong gian gigi han. Dé xem dit lidu da bién, sy hd trg cia
phép nhin lién tuc va so sanh ciia nhiéu hon mot cap bién cho hién thi bién doi véi
chudi lién két 13 can thiét. Su hd tro ndy don gian dugc cung cap boi ki thuat toa do

song song trong hau hét cac ung dung [16].
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Kha nang két néi cia két qua: N6 c6 nghia 1a mdi quan hé giira cac két qua c6 thé
duogc didu tra mot cach dé dang. Xu hudng dit liéu c6 thé thay rd.

Hdu qua ciia két qua : N6 co nghia rang k¥ thudt ndy s& cung cip cho cic co sO
moi. Xt 1y théng nhét da chiéu 12 nhiém vy thim do quan trong [15]. Ngudi dung
c6 thé tuong tac v6i dir lidu trong nhiéu cach. K¥ thuat nay s& rat hitu ich nhd su
tuong tac va gia ting qua trinh thu thap kién thuc [15].

B&i vi cac chiéu duge hién thi trén cac truc toa do song song, va tat ca cac truc duoc
thong nhat mot khoang cach trén dudng ngang, mot cach vudng goc, mdi diém
tuong tng voi giao diém cia nhiéu duong véi truc toa d6 & gi tri cua cac diém dir liéu.
Khi nhin vao mé hinh mau tao ra boi nhiéu duong, dac tinh dic biét cua dir li¢u co
thé duoc phat hién. Vi du, néu tat ca bién dugc xép trong khong gian, thi tat ca
duodng giao véi nhau gitra cac truc doc tai cac diém cu thé. Do d6, mot duodng co thé
duoc hinh dung trong khong gian 1a mot tap hop cac diém giita cac truc. Piéu nay
dan dén mot hé qua kép gitra dudng thing va diém va ciing 1a mot vu diém khac cua
ky thuat ndy. Bang cach sir dung cong nghé tuwong tac nhu brushing, outlining va

clustering, dic tinh théng ké c6 thé duoc nhin nhén.

Nhwoc diém ciia toa dj song song

Maic du k¥ thuat toa d§ song song 1a mot k¥ thuat truc quan phé bién dugc st dung
dé biéu dién dir liéu da chiéu va da bién [13] nhung van c6 hai sy ¢ k¥ thuat chinh
trong ky thuat nay [14].

Pau tién, nhitng han ché bat dau xuat hién d6i voi tap dir liéu da bién kich thude
trung binh. Trong truong hop nay, viéc hién thi gip van dé véi tinh trang qua tai
"Over-plotting" von 1a van dé bé tic. Két qua cua nd 13 mot hinh anh qud 16n xon
khong thé phan tich bat ki xu hudng hodc cau trac nao do cac diém giao nhau day dic.
Sy han ché nay cho thiy rang cdu tric von c6 duoc an 1a mot két qua hdn don [14].

Vé nhuoc diém nay, thao tac hién thi trén toa do song song mot cach truc tiép, gian
tiép hodc ca hai co thé duoc thyc hién. Cac nghién ctru sdu hon vé phuong phap

chuyén biét can thuc hién, dé xu 1y cac dir liéu con thiéu trong toa do song song.
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K§ thuét toa do song song 1a mot phuong phap dugc sir dung trong nhiéu nam, két
qua 13 ¢6 nhiéu nha nghién ctu dd dua ra nhiéu giai phap kha sau, tuy nhién, hién
tai vin dé dat ra 1a cac kién thac vé linh vuc nay khong nhiéu va lam sao dé téng
hop cac kién thirc d6 két hop ching véi nhau [15].

Johansson, J. et al. dd dwa ra mot giai phap dé xdy dung cac phan nhom va tin dung
cau trac co d6 chinh xéac cao dé c6 duge mdt cai nhin téng quan tdt hon. Dé chéng
lai sy 16n x0n ho tao ra ciu trac c6 thé chuyén giao churc nang dé cac vung khac
nhau va cac dic tinh c6 thé dugc nhan manh [14].

Nhiing cac khiac duoc sir dung dé tham do, va twong ty nhu phuong phap trudc day
dugc mé ta 1a dé thyc hién mot phan nhom ban dau cua dir liéu, thay vi mot 1an,
moi phan nhom duge quan st riéng biét [14].

Ngoai ra, cac thuat toan dugc ing dung dé loc ra cac dir liéu khong thich hop. Tat
ca cac phuong phap dugc cong nhan rang ching c¢6 thé dugc sir dung dé giam su
16n x4n [16].

Thu hai, dat sang van dé 1on xon qua mot bén, mot diéu c6 thé nhan ra dé dang la
céu hinh cac truc song song ngin viéc phan tich twong quan giita tat ca cac truc
ngoai trir hai truc 1ién k& [14]. Hé qua 13, viéc phan tich cac dit liéu chi cho biét mot
phan (tap hop con) cac mdi quan hé gitta cac bién trong dir liéu. Nhuoc diém 1a cac
truc twong tng khong xuét hién bén canh nhau, do d6 cdc mdi quan hé c6 ¥ nghia c6
thé khong dugc chi y [15], trong khi d6 viéc kiém tra tit ca cac to hop c6 thé ton
thoi gian va khong hi€u qua.

Pbi v6i han ché nay, cac phuong phap da duoc cd ging ap dung dé hién thi cac
thudc tinh va ciu truc ctia cac tap hop con, tiéc 1a nd van khong thé dé ra soat cac
mbi quan h¢ gitra cac cap bién [14]. Thuc t&, mot sb k¥ thuat khac nhu toa do song

song tron dugc dua ra dé giai quyét van dé nay.
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2.5. Két hop mang noron va toa d song song

Dt li€u cong thire thyc nghiém

v v v v
25
"D
= Z
' '

MO hinh du doan o
(@)
bl
< O
o n
= 2
= 3

Cong thure to1 vu Q

Hinh 3.7. Minh hoa nguyén 1y hoat dong ctia chuong trinh

Theo Hinh 3.7, dit liéu thuc nghiém dugc dua vao phan mém va qua qua trinh luyén
mang noron ta dugc mo hinh hinh. Tur 46 dung k¥ thuat toa d6 song song phan tich
moi lién quan nhan-qua cling nhu t6i wu hoa cong thirc.

Khi luyén, kiém tra mang v&1 nhom luyén va nhém thir, m6 hinh dugc thiét 1ap tur
nhom luyén s& dugce dung dé du doan céac tinh chat cua cong thirc trong nhém thir.
Thong thuong phuong phap diung danh gia kha ning cua mang la dung gia tri R?,
hai gia tri R? luyén va R? thir dugc tinh theo cong thitc 2.37. Gid tri cia R? cang cao,
mO hinh dir liéu cang tuong thich [1,17].

ESS Z(yi -9
2 1 A /4
R =(1—¥)100= 1-———— 100 cong thirc 2.37
Z(Yi -y)?
1

yi: bién phu thudc vé6i timg dit lidu;

<l

: gié tr1 trung binh cua bién phu thudc;

: gid tri du dodn tir mo hinh;

<
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Thong thuong gia tri R? luyén > 90% va gid tri R? thir > 70% thi mo hinh c6 thé
chfip nhan duoc. Gia tri R? thir cang tién tGi 100 thi kha nang du doan ctia mé hinh
cang tot.

Phwong phdp nay dwege chon trong qud trinh cai dit dé danh gia do chinh xdc cia

chuwong trinh.
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CHUONG 3. CHUONG TRINH UNG DUNG

3.1. Yéucau

Chuong trinh tmg dung phai giai quyét duoc cac van dé sau:

- Thiét 13p duoc mdi quan hé nhan-qua giira cac bién doc 1ap xi va cac bién phu
thudce yi tir dir li¢u thuc nghi€ém dua vao véi ki thuat mang noron. Tinh sai ) trung
binh binh phuong R? dé d4nh gia kha ning dy doan cia mé hinh. Dy doan duoc gia
tri cua cac bién phu thudc y tir gia tri cac bién doc 1ap x.

- Cho ngudi dung dua ra yéu cau vé tinh chat, gia tri cia cac bién phu thudc y, tir
d6, chuong trinh phai t6i wu cac bién doc 1ap x.

Ngoai ra chuong trinh cho thdy dugc mdi lién quan nhan-qua gitta bién x va y theo

mo hinh tryc quan.

3.2. KY thuat trong cai dat

Chuong trinh Ung dung st dung két hop k¥ thudt mang noron va ky thuat toa do
song song tdi uu hoa cong thirc va quy trinh.

Thiét lgp mé hinh nhdn-qua: st dung hai k¥ thuat:

- M0 hinh mang lan truyén nguoc c6 sira ddi, cai tién.

- M@ hinh k¥ thuat toa d6 song song va mang noron.

Khi thiét 1ap mo hinh nhan-qua tur tap dir li€u luyén, ngudi st dung chon mo hinh
trén va cac thong sb tuong Ung. Tap dir liéu thur dugc chon truc tiép trén tap dir liéu
dua vao bang hai cach: phan trim mau luyén (dugc chon ngiu nhién) hoic chon
tryc tiép.

KJ thudt toa dé song song: mang noron va toa do song song t6i wu hoa cong thirc va
quy trinh.

Mang noron:

Thuét toan lan truyén ngugc céi tién
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Chuong trinh sir dung mang lan truyén nguoc dang 3 16p: 1 16p nhap - 1 16p an - 1
16p xuat. Tap N mau thir ¢6 dang {(X,Y)} = {X1, X2, ..., Xk} Y1, Y2, ..., YiI}™, v6in =
1, 2, ..., N. Mdi gia tri bién phu thudc s€ dugc luyén riéng biét (1 nit mang trong
16p xut), mang s& luyén 1 1an cho 1 bién phuy thudc hodc luyén 1 lan cho tat ca cac
bién phu thudc. Céc gia tri trong sd mang sé& twong Gmg cho ting bién phu thudc.
Thuét toan chinh 1a thuat toan lan truyén nguoc véi mot sb bién doi:

- Tbc d6 hoc va cac thong sb mang thay doi theo qua trinh luyén.

- Thay d6i mot sd cach tinh trong qué trinh lan truyén nguoc nham ngan 15i bao

hoa [11].

Thuat toan Backpropagation cai tién: (cai dit trong chuong trinh)

Trong thuét toan backpropagation ding & thudt ngdan 16i bdo hoa - ngan chan hién
tugng bdo hoa sém va cai tién téc do - Va kp thudt diéu chinh téc dé hoc bang thay
doi tinh hiéu gradient.

Thuat todn dugc trinh bay vdi N mau luyén, Ins bién doc 1ap (Ins nut nhap), Outs
bién phy thudc (dé don gian cho Outs = 1, mdi bién phu thudc twong (mg vdi mot
tap trong sb luyén khac nhau, Outs nut xuét) va Hids nat an:

Burée 1: khoi tao cac gia tri trong s va thong s6 mang:

Céc trong sd duoc khai tao ngdu nhién trong doan [-0.05; 0.05]

Anh xa céc gia tri bién doc 1ap vao [0.1; 0.9] theo cong thurc:

V., -V _.
T =T +|—2a —mn - cong thire 3.1
ar min (V —V ) (Tmax mln)] g

max min

V61 Vimax V@ Vmin 1a cac gia tri thé cuc dai, cuc ti€u cua cac bién sO X, y va Tmax =

0.9, Tmin =0.1.
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BuGc 2: lan truyén tién:

Véimang 3 16p 1 in - 1 hid - 1 out tinh gia tri tai cac nat dua trén trong sb. Gia st
tai mOt nut mang ¢ gia tri xuat 1a z;j, thi: z; = f(u)

VOi U= X1.W1j + X2.Woj + ...+ Xn.Wnj + Wo (W trong s6)

ham truyén f: ngudi sir dung chon mét trong 3 ham

Ham logistic
f(u) =
) 1+e™
Ham hyperbol
1-e™
h(u) =
W 1+e™
Ham tang-hyperbol
tanh(u) = eu —e:u
e’ +e

Buée 3: 1an truyén nguoc (st dung phuong phap ngdn 16i bdo hoa):
Cap nhat lai trong sb dya trén sai s trung binh binh phuong. Qua trinh lan truyén
nguoc dung ky thuat ngin 18i bio hoa va didu chinh tdc do hoc gitp ting kha ning

hoc, du doan va giam thoi gian hoi tu ctia qua trinh hoc.

Burée 4: néu sai s6 trung binh binh phuong budc thit t: Er nhé hon Er.q thi luu lai gia
trj trong sd, qua budc 5.

Giam toc d6 hoc xuéng, néu Eq tang li€n tuc vuot mot sb 1an nhét dinh thi E;s& duoc
lay lai gia tri t6t nhat cing véi trong s6 twong tng (cac hé sé toc do hoc duoc sir

dung tiép tuc).

Buéc 5: néu sai s6 trung binh binh phwong E > 0.0001 hay sé lan liap chua dén

ngudng an dinh: lap lai budc 2;
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néu khong: thoat ra va xuat két qua dy doan trén dir licu luyén, két qua xuat ra dugc

anh xa trd vé khong gian ban dau.

Exp =V, + (_@ Vo —me)j cong thire 3.2

max min

V&1 Vimax V& Vmin 1a cac gia tri tho cuc dai, cuc ti€u cua bién, va Tmax=0.9, Tmin = 0.1,

Act la gia tri két xudt thuc cua mang va Exp 1a gia tri can tim cta bién phu thudc.

3.3. Chuwong trinh may tinh
Giao dién cta chuong trinh (Hinh 3.8):

*. BCPharSoft CER - [Enter/ Edit Data] -

i File Help _ 8 x
00zAd
Step 1: Enter/ Edit Data
Input Data
A B C D E F G H J K L ~
v N

R R

0
n
12
13
4
15
16

18
13
n
A

Pl
b v

Hinh 3.8. Giao dién chinh cta chuong trinh

Chuong trinh gdm 5 buéc thyc hién chinh nhu sau:
- Budc 1: Nhap b dir liéu thyc nghiém (Hinh 3.9).
- Budc 2: Xac dinh cac bién doc 1ap va phu thudc (Hinh 3.10).
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- Budce 3: Dung NN xay dung md hinh du doan (Hinh 3.11).
- Buéc 4: Xéac dinh mbi lién quan nhan-qua (Hinh 3.12).
- Buéc 5: Dung toa d6 song song tim cong thire tdi uu (Hinh 3.13).

Budoce 1: Nhap bo dir liéu thuc nghiem

*. BCPharSoft CER - [Enter/ Edit Data]

ol File Help
005
Step 1: Enter/ Edit Data
Input Data
B Loaddata.. B c D E F G H J
I save data.. X2 X3 i 2 3
Copydta CtrlsC |1 1 1123 an 075
Pastedata  Ctrl+V 05 1 1021 415 017
T 15 05 1082 6272 734
VR 05 05 1567 6865 1847
502 05 1 104 802 075
g 2 1 05 128 473 1963
7 05 05 1187 “n 1809
g 3 15 1 ¥ 37 ne
s 2 15 1 0814 802 1075
0o 1 05 124 6429 734
no2 1 1 0833 857 no
2o 15 1 0825 4121 14
3o 05 1 1129 43 107
w3 1 05 1118 4158 1809
15
1
7
18
13
2
21
p2)
7
2%
<

Hinh 3.9. Man hinh nhap bo dit liéu thuc nghiém

Chuong trinh hd trg nhap bo dir liéu thyc nghiém b@ing 3 cach:
- Nhap truc tiép tir ban phim.

- Mo tu tap tin MS Excel.

- Sao chép tir chuong trinh MS Excel.
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Bude 2: Xdc dinh cdc bién doc ldp va phu thudc.

“*, BCPharSoft CER - [Set Ingredient/Property]
o File Help

00zH

Variable Name:

S

<< <l<]<

Hinh 3.10. Man hinh xac dinh cac bién doc 1ap va phu thudc

Chuong trinh di dit mic dinh, cho phép hd tro nguoi x4c dinh bién 1 cach tu dong:
- Céc tén bién bét dau bang chir x 1a cac bién doc 1ap.

- Céc tén bién bat dau bang chit y 1a cac bién phu thudc.
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Budée 3: Dung NN xdy dung mé hinh du doan.

*. BCPharSoft CER - [Train] x
o) File Help -8 X
00=EHd

Step 3: Training

Propetty No.Epach

R"21rain

R"2test

Method

685

097

095

BackPropagationLeaming

41973

097

097

BackPropagationLeaming

097

0%

BackPropagationLeaming

\ Trein  b| | TrinAl | | ViewResut| | Validste | Predict |
\ Bbort || Sopml || 30Chat || Visuallisation |
Prediction Chart

() Training Set (O TestSet @ Training set and Testset

e

=

12

;

10

08

06

04

02

00

<

Dataused totest

Random Percentzge (%) 20
Test records for Y1 6.9
Test records for Y2 110
Test records for Y3 4.5

<& v v

Neural Network
ActivationFunctions
LeamingRate 0.7
Mementum 03

Number of Hidden Layer 1
Number of Ingredients 3
Number of Neuron of Hidde 3
Stop Condition

<

Sample data

R2Test 09

R2Train 0.97
v Train

NthStandstil ToRestart 333

Number of Epoch 50000

Threshold 0.0001
ActivationFunctions

Hinh 3.11. Man hinh ding NN x&y dung mé hinh dy doan

Sau khi da cai ddt cac tham s can thiét cho thuat toan, ngudi dung ¢ thé chon timg

bién phu thudc, sau do chon thao tac Train dé chay thuat toan hoac chon thao tac

Train All dé thuc hién trén tit ca cac bién phu thudc.

Trong qua trinh thyc hién thuat toan:

- Biéu dé dw dodn so sanh két qua thuc nghiém va két qua du doan phin mém

(néu mé hinh dy doan tét thi 2 dudng tring khdp nhau).
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Budorc 4: Xdac dinh moi lién quan nhdan-qua.

*4 Prediction = X
Predict
Enterx to predict y values Predict
KVarizble Value Min Max Yaiiable lfaal\éjjlaw
Y2 47578
X3 3 1 3
Y3 37205

1 5 3 49 603 851
0 25 1 k] 64 7
X1 X3 Y1 Y2 Y3

Hinh 3.12. Man hinh xac dinh méi lién quan nhan-qua

Sau khi thuc hién qua trinh Train chon Visuallisation:
- Dung chudt kéo cac nut trén truc mau xanh (bién doc 1ap) dé xac dinh anh hudng
Ién bién phy thudc (truc mau vang) (Hinh 3.12).

- Hodc nhép céc gia tri trén hop thoai du doan cua bién doc 1ap.



39

Buée 5: Ding toa do song song tim cong thirc toi wu
e - X

Optimum
Y variable Min Wax
Y2 0804 127
Y3 0201 2m7

Export...

.
.
.
L
.-
Ly
.l
.
2
M
e
3
’
¢
*

Hinh 3.13. Man hinh duing toa d¢ song song xac dinh cong thirc tdi uu

Trong giao dién phan mém (Hinh 3.13), A1:A2 tmg v6i Y1, B1:B2 tng véi Yo,
C1:C2 ung véi Ys. Khi thao tac phan mém, ngudi sir dung c6 thé ré chudt di chuyén
cac nat A1:A2; B1:B2 va C1:C2 dén vi tri mong mudn (diéu kién tbi wu). Ngoai ra

phan mém hd tro xuat két qua toi wu ra dang tap tin Excel cho nha bao ché Iya chon.
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CHUONG 4. KET QUA VA BAN LUAN

4.1. Két qua phan mém véi két qua thwe nghiém

4.1.1. Dir liéu cong thire s 1

Dt 1i€u cong thirc duogc phém duoc thyc hién tir Khoa luan Dugc si ciia Nguyén
Thanh Hang, Khoa Duoc — Dai hoc Y Dugc thanh phé H6 Chi Minh, 2015.

Xét cong thirc sau: Nghién ciru bao ché gel in situ chira dau mu u.

Céc bién doc 1ap dau vao:

X1: Nong do dau mu u trong cong thirc (%).

X2: Nong do Tween 80 trong cong thic (%).

Xs: Nong do Poloxamer 407 trong pha nudc (%).

Céc bién phu thudc dau ra:

Y1: Nhiét d6 chuyén pha Tsoi-gel (°C).

Y2: Kich thudc hat ti da ctia 90% tiéu phan Dv90 (um).
Y3 Bo d@)ng nhét ¢& hat.

Diéu kién tbi vu hoa
Rang budc doi véi Xi:
1<Xi1<10.
0,5<X2<7.
15<X3<15.5.

Rang budc doi véi Yi:
30<Y1<36.
Y2: cang nhé cang tot.

Y3: cang nhé cang tot.
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Két qua toi uu hoa
Gia tri toi vu cua thanh phan cong thic (Xi).

Gia tri du doan cta tinh chét san pham (V).

Dir liéu thuc nghiém
Két qua do cac chi tiéu va sau d6 dugc dua vao phan mém tbi uu. Dir liéu thyc

nghiém lam dau vao cho phan mém téi vu duoc trinh bay theo Bang 4.4.

Bang 4.4. Dix liéu thyc nghiém nghién ciu bao ché gel in situ chira dau ma u

CT X1 X2 X3 Y1 Y2 Y3

1 10 3.75 15.5 24 2.49 0.326
2 1 0.5 15.25 33 2 0.377
3 5 7 15.25 36 0.804 0.201
4 5 0.5 15 28 2.75 0.31
5 5 3.75 15.25 34 2.12 0.284
6 5 0.5 15.5 27 12.7 2.017
7 1 0.5 15.5 31 2.2 0.368
8 10 3.75 15 27 1.92 0.287
9 10 7 15.25 26 1 0.323
10 5 7 15.5 33 1.35 0.316
11 1 0.5 15 34 1.57 0.328
12 5 0.5 15.25 27.5 5.19 1.035
13 10 7 15 29 1.07 0.211
14 10 7 15.5 24.5 1.25 0.272
15 10 3.75 15.25 25 2.44 0.327

Két qua

Tt di liéu thuc nghiém duoc trinh bay ¢ Bang 4.4 qua qua trinh hoc tir phan mém

c6 két qua luyén mang dugc trinh bay & Bang 4.5.

Bing 4.5. Céc gia tri R2 luyén, R? thir va R?

R? luyén R? thir
Y1 0,99 0,91
Y2 0,99 0,94

Y3 0,99 0,98
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Vi yéu cau gia tri R? luyén > 0,90 va gid tri R? thir > 0,70, két qua luyén mang trén

cua mo hinh cho co s¢ tot dé du doan va téi vu hda ¢ budc tiép theo.

Phéan tich lién quan nhan qua
Phén tich xu huéng lién quan nhan qua cia timg bién doc lap (Xi) dbi véi cac bién

phu thudc (Yi)

Déi v6i nong dé dau mit u trong céng thirc

Néu nong d6 dau mu u trong cong thirc (X1) ting, thi:

- Nhiét 46 chuyén pha Tso-gel (°C) (Y1) giam

- Kich thudc hat tdi da cia 90% tiéu phan Dv90 (um) (Y?2) ting
- Do dong nhat cd hat (Y3) tiang

10 7 15.5 36 127 2017
05 15 24 0804 0.201
xa x2 X3 Y1 Y2 Y3
10 7 155 36 127 2017
1 05 15 24 0.804 0.201
xa x2 x3 Y1 Y2 Y3
10 7 15.5 36 12.7 2017
1 05 15 24 0804 0.201
xa X2 X3 Y1 Y2 Y3

Hinh 4.14. Xu huéng lién quan nhan qua gitta nong d6 dau mi u (X1) ddi voi tinh chét cua

cong thuc



43

Theo hinh anh truc quan cta k¥ thuat toa do song song (Hinh 4.14): C6 dinh Xz va
X3, khi X1 ting dan dugc mé ta qua cac hinh A => B => C (dugc danh diu boi ngdi
520), cac bién Y1, Y2Vva Y3 co su bién thién theo quy luat: Y1 giam dan trong khi Y2

va Y3 ting dan.

Déi v6i nong dp Tween 80 trong cong thirc

Néu nong d6 Tween 80 trong cong thirc (X2) ting, thi:

- Nhiét d6 chuyén pha Tsol-get(°C)(Y1) tang (thé hién rd khi ndng do dau mu u thap).
- Kich thuéc hat t6i da ctua 90% tiéu phan Dy90 (um) (Y2) giam (thé hién rd khi
noéng do dau mu u cao).

- Do dong nhat c& hat (Y3) giam (thé hién r6 khi nong do dau mu u cao).

10 7 15.5 36 12.7 2.017

®

|

1 ¥ 15 24 0.804 0.201
X1 X2 X3 Y1 Y2 Y3
10 7 155 36 127 2017
1 05 15 24 0.804 0.201
X1 X2 X3 Y1 Y2 Y3
10 7 155 36 127 2017
1 05 15 24 0.804 0.201
X1 x2 xX3 Y1 Y2 Y3

Hinh 4.15. Xu hudng lién quan nhan qua giita nong d6 Tween 80 (X2) ddi véi tinh chat

ctia cong thire (trudng hop ndng d6 dau mu u trung binh)
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Theo hinh anh truc quan cta k¥ thuat toa do song song (Hinh 4.15): C6 dinh X; va
X3, khi Xz ting dan dugc mé ta qua cac hinh A => B => C (dugc danh diu boi ngdi
sa0), cac bién Y1, Y2Vva Y3 c6 sy bién thién theo quy luat: Y1 ting dan trong khi Yo

va Y3 giam nhe.

10 7 155 36 12.7 2017

1 : 15 24 0.804 0.201
X1 X2 X3 Y1 Y2 Y3
10 7 155 36 12.7 2017
1 05 15 24 0.804 0.201
x1 X2 X3 Y1 Y2 Y3

10 7 155 36 127 201

1 05 15 24 0.804 0.201
X1 X2 x3 Y1 Y2 Y3

Hinh 4.16. Xu hudng lién quan nhan qua giita ndng do Tween 80 (X2) ddi voi tinh chat

ctia cong thuc (trudng hop nong d6 dau mu u cao)

Theo hinh anh triuc quan cua ki thuét toa dd song song (Hinh 4.16): C6 dinh X; va
X3, khi X; tang dan dugc mé ta qua cac hinh A => B => C (dugc danh diu boi ngoi
sa0), cac bién Y1, Y2Va Y3 c6 su bién thién theo quy lut: Y1 ting nhe trong khi Y

va Y3 giam dan.

Poi véi ndng dd Poloxamer 407 trong pha nuéc

Néu nong do Poloxamer 407 trong pha nudc (Xs) tang, thi:
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- Nhiét 46 chuyén pha Tsol-gel (°C) (Y1) giam.
- Kich thuéc hat tdi da ctiia 90% tiéu phan Dy90 (um) (Y2) thay doi khong dang ké.

- Do dong nhit c& hat (Y3) thay doi khong dang ké.

10 7 155 36 12.7 2.017
1 05 15 24 0.804 0.201
X1 X2 X3 Y1 Y2 Y3
10 7 155 36 12.7 2.017
1 05 15 24 0.804 0.201
X X2 x3 Y1 Y2 Y3
10 7 155 36 12.7 2.017
1 0.5 15 24 0804 0.201
X1 x2 X3 Y1 Y2 Y3

Hinh 4.17. Xu huéng lién quan nhan qua giita ndng do Poloxamer 407 (X3) trong pha

nudc doi voi tinh chat ciia cong thirc

Theo hinh anh tryc quan cta k¥ thudt toa d6 song song (Hinh 4.17): C6 dinh X1 va
X2, khi X3 ting dan dugc mé ta qua cac hinh A => B => C (duoc danh dau boi ngdi
sa0), cac bién Y1, Y2Vva Y3 c6 su bién thién theo quy luat: Y1 ting dan trong khi Y2

va Y3 thay doi khong dang ké.

Két qua toi wu hoa

Két qua toi vu hoa va du doan tinh chat san pham duoc trinh bay & Bang 4.6.
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55 36 127 2017

— =
24 0.804 0201
Y1 Y2 Y3

—
15 24 0.804 0201
x1 x2 X3 Y1 Y2 Y3

Hinh 4.18. Két qua t6i wu v6i ki thuat toa do song song

Két qua dy doan tir phan mém voi ky thuat toa d6 song song (Hinh 4.18), cho thiy
toan b cong thirc dat toi vu (Hinh 4.18A). Khi ap diéu kién tdi uu véi 30 < Y1 <
36, Y2, Y3 cang thap cang tét (Hinh 4.18B) vao thi toan bd céac cong thire toi wu s&
mo di, cho thdy duoc 14 véi didu kién tdi uu nhu vay s& khong ton tai cong thirc
nao. Khi d6 chiing ta c6 thé di chuyén xuéng mot khoang (Hinh 3.13) thi xuat hién
cong thirc (Hinh 4.18C). Tir d6 cho thiy duoc khi &p diéu kién t6i vu vao khéng
phai Ilc nao ciing ton tai cdng thirc ching ta can, nhung véi su hd tro tir phan mém
vé6i ky thuat tree quan nhu toa d6 song song thi s& giai quyét duoc van dé khdng ton

tai cong thirc t6i uu.

Bang 4.6. Két qua t6i wu hoa va du doan tinh chit san pham

X1 X2 X3 Y1 Y2 Y3
8,85 6,83 15,00 32,20 1,34 0,27
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Thuc nghiém kiém chieng cong thirc toi wu
Thuc hién diéu ché 3 16 theo cong thirc tdi wu.

Két qua kiém nghiém 3 16 duoc trinh bay & Bang 4.7.

Bang 4.7. Két qua kiém nghiém 3 16 theo cong thirc ti wu

Y1 Y2 Y3
L1 33 1,11 0,311
L6 2 33 1,14 0,225
L6 3 34 0,89 0,203
Trung binh 33,3+0,6 1,05+0,14 0,246 £ 0,057

Bang 4.8. So sanh két qua thuc nghiém va két qua dy doan tinh chat cong thirc

Y1 Y2 Y3
Thuc nghiém 33,3 1,05 0,246
Du doan 32,20 1,34 0,27

Str dung phép kiém “One-Sample T Test” dé so sanh gia trj trung binh giita thuc
nghiém va dy doan d6i voi Y1, Y2 va Y3 duge trinh bay ¢ Bang 4.8, két qua cho

thiy gia tri trén khong khac nhau c6 ¥ nghia théng ké (p>0,05).

Nhén xét: két qud dw dodn va két qua thiec nghiém khéng khdc nhau cé y nghia
thong ké.
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4.1.2. Dir li¢u cong thirc s6 2
Dt li¢u cong thuc dugc phém duoc thuc hién tir Ludn van Duoc hoc cua Lé Tuin

Anh, Khoa Dugc — Pai hoc Y Duoc thanh phé Ho Chi Minh, 2015.
Xét cong thire: Nghién ctru bao ché gel nhil trong chira nhém hoat chat tai sinh mo.

Céac bién doc lap dau vao:

Xi1: Lugng Tween 80 (gam).
Xz2: Lugng Span 80 (gam).

Xz: Lugng Carbopol 940 (gam).

Céc bién phu thudc dau ra:
Y1: Kich thudc tiéu phan pha phan tan (nm).
Y2: Do phan tan kich thudc tiéu phan (%).

Y3: D6 dan méng (cm?).

biéu kién toi uu hoa
Rang budc doi véi Xi:
1<X1<3.
0,5<X2<1,5.
0,5<Xs3< 1.

Rang budc doi véi Yi:
Y1: Kich thudc tiéu phan cang nho cang tot.
Y2: D6 phan tan kich thudc tiéu phan cang nho cang tot.

Y3: Trong khoang 15-20.

Két qua toi uu hoa

Gia tri t6i wu cua thanh phan cong thic (Xi).
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Gia tri du doan cta tinh chét san pham (Y).

Dir liéu thuc nghiém

Bang 4.9. Dir liéu thuc nghiém nghién ciru bao ché gel nhii twong chira nhém hoat chit tai

sinh mo.

CT X1 X2 X3 Y1 Y2 Y3

1 1 1 1 1123 40,71 10,75
2 3 0,5 1 1021 41,50 10,17
3 1 15 0,5 1092 62,72 17,34
4 1 0,5 0,5 1567 68,65 18,47
5 2 0,5 1 1040 48,02 10,75
6 2 1 0,5 1286 47,33 19,63
7 3 0,5 0,5 1187 4471 18,09
8 3 15 1 772 43,78 11,04
9 2 15 1 814 48,02 10,75
10 1 1 0,5 1240 64,29 17,34
11 2 1 1 893 39,57 11,04
12 1 15 1 825 41,21 11,34
13 1 0,5 1 1129 41,30 10,75
14 3 1 0,5 1118 41,58 18,09
Két qua

Tur dix liéu thuc nghiém duoc trinh bay ¢ Bang 4.9 qua qua trinh hoc tir phan mém

c6 két qua luyén mang dugc trinh bay ¢ Bang 4.10.

Bing 4.10. Cac gia tri R? luyén, R? thir va R?

R? luyén R? thir
Y1 0,97 0,95
Y2 0,97 0,97
Y3 0,97 0,96

Véi yéu cau gia tri R? luyén > 0,90 va gid tri R? thir > 0,70, két qua luyén mang trén

cua md hinh cho co s¢ tot d€ dy doan va toi wu hoa ¢ budc ti€p theo.
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Phan tich lién quan nhan qua
Phén tich xu hudng lién quan nhin qua cua timg bién doc 1ap (Xi) d6i véi cac bién

phu thudc (Yi)

Doi véi lwong Tween 80 trong cong thirc

Néu luong Tween 80 trong cong thirc (X1) tang, thi:

- Kich thuéc tiéu phan pha phén tan (Y1) giam khong dang ké.

- Do phan tan kich thudc tiéu phan (Y?2) thap.

- Do dan mong (Y3) & murc cao.
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Hinh 4.19. Xu hudng lién quan nhan qua giira luong Tween 80 (X1) dbi véi tinh chat cua

cong thic

Theo hinh anh truc quan cta k§y thuat toa do song song (Hinh 4.19): C4 dinh X, va
X3, khi X1 ting dan duoc mé ta qua cac hinh A => B => C (duoc danh dau boi ngoi
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520), cac bién Y1, Y2Va Y3 co su bién thién theo quy luat: Y1 va Y2 giam dan, Ys
van & muc cao.

Doi vii lugng Span 80 trong cong thirc

Néu luong Span 80 trong cong thic (X2) ting, thi:

- Kich thuéc tiéu phan pha phén tan (Y1) cao.

- Do phan tan kich thudce tiéu phan (Y2) cao.

- Do dan mong (Y3) cao.
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Hinh 4.20. Xu hudng lién quan nhan qua gitra lugng Span 80 (X2) d6i vdi tinh chat cua
cong thire (truong hop luong Tween 80 thap)

Theo hinh anh truc quan cta k¥ thuat toa d6 song song (Hinh 4.20): C6 dinh X1 va
X3, khi X2 ting dan duoc mé ta qua cac hinh A => B => C (duoc danh dau boi ngoi
520), cac bién Y1, Y2Vva Y3 co su bién thién theo quy luat: Y1 giam dan trong khi Y2

va Y3 giam nhe.
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Hinh 4.21. Xu huéng lién quan nhan qua giita lwgng Span 80 (X2) ddi vai tinh chét ciia

X % v )
cong thire (truong hop lugng Tween 80 cao)

Theo hinh anh truc quan ciia k¥ thuat toa d6 song song (Hinh 4.21): C6 dinh X; va
X3, khi Xz ting dan duoc mé ta qua cac hinh A => B => C (dugc danh diu boi ngdi
520), cac bién Y1, Y2Va Y3 c6 su bién thién theo quy luat: Y1, Y2 giam nhe trong khi

Y3 & muc cao.

Déi v6i dp dan méng trong cong thirc

Néu do dan mong (Xs) tang, thi:

- Kich thudc tiéu phan pha phan tan (Y1) thap.
- Do phan tan kich thude tiéu phan (Y?) thap.
- Do dan mong (Y3) thap.
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Hinh 4.22. Xu huéng lién quan nhan qua giita ¢ dan mong (Xs) ddi véi tinh chét cia

cong thirc

Theo hinh anh truc quan cua k¥ thuat toa do song song (Hinh 4.22): C6 dinh X; va
X2, khi X3 ting dan duoc mé ta qua cac hinh A => B => C (dugc danh diu boi ngdi

s20), cac bién Y1, Y2Va Y3 c6 su bién thién theo quy luat: Y1, Y2 va Y3 thap.

Két qua tdi wu hoa
Két qua toi vu hoa va dy doan tinh chat san pham dugc trinh bay & Bang 4.11.

3 15 1 1.567 68.65 19.63
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Hinh 4.23. Két qua t6i vu vé6i k¥ thuat toa do song song
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Két qua ti uvu hoa tir phan mém véi ki thuat toa d6 song song (Hinh 4.23), Khi ap
diéu kién t6i uu véi 15 < Y3 < 20 va Y1, Y2 cang thap cang tét vao thi ching ta s&

tim dugc cong thirc mong mudn.

Bang 4.11. Két qua toi uu hoa va dy doan tinh chét san pham

X1 X2 X3 Y1 Y2 Y3
3 15 0,75 806 40,77 15,376

Thuc nghiém kiém chieng cong thirc toi wu
Thuc hién diéu ché 3 16 theo cong thirc tbi ru.

Két qua kiém nghiém 3 16 dugc trinh bay ¢ Bang 4.12.

Bang 4.12. Két qua kiém nghiém 3 16 theo cong thirc t6i wu

Y1 Y2 Y3
L1 810 41,32 15.366
Lo 2 809 40,42 15.372
L6 3 803 40,53 15.378
Trung binh 807 40,76 15,370

Bang 4.13. So sanh két qua thuc nghiém va két qua du doan tinh chit cong thirc

Y1 Y2 Y3
Thuc nghiém 807 40,76 15,370
Du doan 806 40,77 15,376

Str dung phép kiém “One-Sample T Test” dé so sanh gia tri trung binh giita thuc
nghiém va du doan d6i véi Y1, Y2 va Y3 duoc trinh bay & Bang 4.13, két qua cho

thdy gid tri trén khong khac nhau c6 ¥ nghia thong ké (p>0,05).

Nhén xét: két qua dw dodn va két qud thiee nghiém khong khac nhau c6 y nghia

thong ké.
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4.1.3. Dir li¢u cong thirc s6 3

Dt li¢u cong thire duoc phém duoc thuc hién tr Luan van Duoc hoc cuia Phan Thi
Huyén Trang, Khoa Dugc — Pai hoc Y Dugc thanh phé HO Chi Minh, 2015.

Xét cong thirc: Nghién ctru cong thirc vién rd nhanh ibuprofen 200 mg bao ché bing

phuong phap dap thang.

Cdc bién doc lap dau vao:
X1: Loai ta duoc ra.
Xz2: Ham luong ta duogc ra.

Xs: Ty 1€ avicel 102 : lactose DC.

Céc bién phu thuoc dau ra:
Y1: B§ cting (N).

Y2: Thoi gian ra (giady).

Y3: Thoi gian tham uét (gidy).

Piéu kién t6i uu hda

Rang budc ddi véi Yi:

Y1: Do climg (N) cang cao cang tot.

Y2: Thoi gian ra (gidy) cang nho cang tot.

Y3: Thoi gian tham uét (gidy) cang nho cang tot.

Két qua t6i wu héa
Gi4 tri toi uu ctia thanh phan cong thirc (Xi).

Gia tri du doan cia tinh chét san pham (Y).
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Dir liéu thuc nghiém
Bang 4.14. Dir liéu thuc nghi¢ém nghién ciru cong thic vién rd nhanh ibuprofen 200 mg

bao ché bang phuong phap dap thang.

CT X1 X2 X3 Y1 Y2 Y3

1 Primojel 2,5 75:25 47 57,8 85,1
2 Primojel 5 75:25 44 46,8 51,3
3 Primellose 5 50:50 44 26,4 27,7
4 Primellose 5 75:25 47 28,8 38,1
5 Primojel 5 25:75 38 57,8 64,2
6 Primellose 2,5 50:50 44 31,3 65,1
7 Primellose 5 25:75 41 34,3 43,7
8 Primellose 2,5 75:25 49 31,1 39,5
9 Primojel 2,5 50: 50 39 60,3 69,8
10 Primellose 2,5 25:75 44 39,6 54,6
11 Primojel 5 50:50 43 48,2 39,2

Két qua

Tir dit liéu thuc nghiém duoc trinh bay ¢ Bang 4.14 ¢6 két qua luyén mang duoc
trinh bay ¢ Bang 4.15.

Bang 4.15. Cac gia tri R? luyén, R? thir va R?

R? luyén R? thir
Y1 1 0,95
Y2 0,99 1
Y3 1 0,91

Vi yéu cau gia tri R? luyén > 0,95 va gié tri R? thir > 0,70, két qua luyén mang trén

cuia mo hinh cho co s¢ tot dé du dodn va té1 vu hda & bude tiep theo.

Phan tich lién quan nhan qua
Phén tich xu huéng lién quan nhan qua cta timg bién doc lap (Xi) dbi véi cac bién

phu thudc (Yi)
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Ya1: d6 cting (N)
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Hinh 4.24. Két qua dy doan tir phan mém véi diéu kién do cimg (N) cao

Theo hinh anh truc quan tir toa do song song (Hinh 4.24) c6 thé thay Y1 cao thi X3
va X thap, Xz 6 thé thay & muc thap va trung binh. Néu theo diéu kién téi wu cua

bién Y1 cang cao cang tét thi khi cho Y1 dat muc cao nhat, X1, Xz, X3 déu thap.

Y2: thoi gian ra (giay)

1 5
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Hinh 4.25. Két qua du doan tir phdn mém véi diéu kién thoi gian ré (gidy) thap

Theo hinh anh tryc quan tir toa do song song (Hinh 4.25) ¢ thé thay Y2 thap thi X;
va X3 thap, X, trung binh.
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Y3: thoi gian tham uét (giay)
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Hinh 4.26. Két qua du doan tir phdn mém véi diéu kién thoi gian tham uét (gidy) thap

Theo hinh anh truc quan tir toa do song song (Hinh 4.26) c6 thé thay Ys thap thi X;
thap, Xz va Xs cao.

1 5 43 603 85.1
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Hinh 4.27. Két qua du doan tir phdn mém véi didu kién thoi gian tham udt (gidy) thap

Theo hinh anh truc quan tir toa d6 song song (Hinh 4.27) c6 thé thdy Y1 cao, Y2 va
Y3 thap thi X1, X2 va X3 thap.

Két qua tdi wu hoa

Két qua toi vu hoa va dy doan tinh chat san pham duoc trinh bay & Bang 4.16.
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Hinh 4.28. Két qua t6i wu véi ki thuat toa do song song

Két qua du doan tir phan mém voi k¥ thuat toa do song song (Hinh 4.28), cho thay
toan bo cong thirc dat toi wu (Hinh 4.28A). Khi &p diéu kién t6i uu véi Y1 cang cao
cang tot (Hinh 4.28B) vao thi toan b cac cong thirc tdi vu s& mo di, cho thiy duoc
la v&i diéu kién t6i uu nhu vay s& khong ton tai cong thire ndo. Khi d6 ching ta c6
thé di chuyén xudng mot khoang (Hinh 3.13) thi xuat hién cong thie (Hinh 4.28C).
Tur d6 cho thay dugc khi 4p diéu kién téi uwu vao khong phai ldc ndo ciing ton tai
cong thirc ching ta can, nhung véi su hd tro tir phan mém véi Kk thuat truc quan

nhu toa d6 song song thi s& giai quyét dugc van dé khong ton tai cong thire tdi uu.

Bang 4.16. Két qua toi uu hoa va du doan tinh chét san pham

X1 X2 X3 Y1 Y2 Y3
Primellose 2,5 75:25 48,7 31,2 38,3
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Thuc nghiém kiém chieng cong thirc toi wu
Thuc hién diéu ché 3 16 theo cong thirc tdi wu.

Két qua kiém nghiém 3 16 duoc trinh bay & Bang 4.17.

Bang 4.17. Két qua kiém nghiém 3 16 theo cong thuc t6i vu

Y1 Y2 Y3
L61 48 30,7 51
L6 2 47 29,2 29,8
L6 3 51 38,5 38,7
Trung binh 48,7+ 0 328+1,6 39,8+15

Bang 4.18. So sanh két qua thuc nghiém va két qua du doan tinh chit cong thiic

Y1 Y2 Y3
Thye nghiém 48,7 32,8 39,8
Du doan 48,7 31,2 38,3

Str dung phép kiém “One-Sample T Test” dé so sanh gia tri trung binh gitta thyc
nghiém va du doan d6i véi Y1, Y2 va Y3 duoc trinh bay & Bang 4.18, két qua cho

thdy gi tri trén khong khac nhau c6 ¥ nghia thdng ké (p>0,05).

Nhén xét: két qud dw dodn va két qud thiee nghiém khong khdc nhau c6 ¥ nghia

thong ké.

4.2. Ban luan
4.2.1. M hinh héa

Véi mdi CSDL, kha nang mé hinh hoa véi nhom thir va thuat toan c6 R? luyén va
R? thtr cao nhét bang thuat toan BP. Tbi wu hoa va du doan dya trén mo hinh chon
loc tur két qua mo hinh hoa va thu dugc gia tri tdi wu hoa véi mac do dat yéu cau
cao va két qua du doan khong khac nhau c6 y nghia théng ké so voi két qua thuc
nghié¢m Kiém chung.

Kha ning mé hinh héa cua tng dung véi cac thong sé:

- Nhom thir: nhom thir dugce chon ngau nhién hay tha cong.
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- Thuat toan mac dinh cua phﬁn mém: BP.

- Cac thong $6 luyén mang khac: mac dinh.

4.2.2. Kha ning t6i wu hoa

Vé6i mdi CSDL, qua trinh t6i wu hoa ctia k¥ thuat toa do song song dua trén cac md
hinh lién quan nhan-qua chon loc va diéu kién tdi wu hoéa xac dinh. Két qua thu
duoc cho thiy:

- Muc do dat yéu cau cia qua trinh tdi vu hoa boi ki thuat toa do song song 1a dat.
- Két qua phan tich “One-Sample T Test” ddi vi két qua tdi uu hoa boi ki thuat
toa do song song va két qua thuc nghiém khong khac nhau cé y nghia thong ké.
Nhu vy, kha ning t6i uu hoa boi ki thuat toa do song song twong duong véi két

qua thuc nghiém.

4.2.3. Kha nang phan tich lién quan nhan-qua

Vi mdi CSDL, phan tich lién quan nhan-qua véi ki thuat toa do song song dwa
trén cac md hinh lién quan nhan-qua chon loc va diéu kién t6i vu hoa xac dinh. Két
qua thu dugc cho thay:

- Mt d6 dat yéu cau cua k¥ thuat toa do song song déu dat.

- Két qua truc quan cua k§ thuat toa d6 song song cho nha bao ché nhin mot cach
téng thé hon khi khao st nghién ctru can hay khéng can nhiing bién doc lap khong

can thiét.
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CHUONG 5. PANH GIA VA HUONG PHAT TRIEN

5.1. DPanh gia
5.1.1. Nhitng két qua dat dwoc
Sau thoi gian hoc tip va nghién ctru, mic du con nhiéu thiéu sét nhung vé co ban
luan van d3 thue hién duoc cac muc tiéu da dé ra, cu thé la:
- Tim hiéu 1y thuyét mang noron va toa d6 song song.
- Xay dung dugc chuong trinh khdo sat quy luat nhan qua trong cong thirc dugc
pham bang k¥ thuat mang noron két hop véi k¥ thuét toa do song song:
o Huén luyén dir liéu thuc nghiém va dua ra mo hinh nhan qua dua trén k¥
thuat mang noron két hop véi ky thuat toa d6 song song.

o Du doan va hién thi két qua truc tiép bang k¥ thuat toa do song song.

5.1.2. Nhirng ton tai cin giai quyét

Mic du da cb géng hoan thanh céac van dé dit ra, nhung do thoi gian c6 han, luan
van con ton tai mot s6 van dé sau:

- Chuong trinh tng dung méi giai quyét duge mot s6 bai toan tdi wu hoa cong thirc
va quy trinh & mirc d6 trung binh (sé bién doc 1ap < 10). Chua giai quyét hiéu qua
duoc vé mit thoi gian d6i vai dit licu thiét ké thude (Hoa Dugc) vai s6 bién doc lap
>20 (day ciing 1a hudng phat trién cta dé tai).

- Viée xur Iy k¥ thuat toa do song song trong chuong trinh con rat chim vé mit

hién thi nhiéu cong thirc to1 vu hoa.

5.2. Hwéng phat trién

Véi nhiing gi dat dugc ciing nhu nhitng han ché con méc phai, huéng phét trién ciia
luan van nhu sau:

- Cho phép cap nhat cac mau dir lidu thuc nghiém theo thoi gian, 1am ting tinh

chinh x4c ctia qua trinh hoc.
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- Ung dung thyc té ta1 BO moén Bao ché Khoa Dugc PH Y Dugc Tp.HCM nham
tim ra nhitng thiéu s6t cho viéc giai quyét bai toan thuc té va c6 nhiing bo sung.

- Bit dau ung dung tai Khoa Dugc — Dai hoc Can Tho, Khoa Cong ngh¢ sinh hoc
— Pai hoc Khoa hoc Ty nhién.

- Ung dung thém ngudn dir liéu tir thuc pham.
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PHU LUC

A. Dir li¢u cong thirc s6 4
Dt 1iéu cong thure dugc phém dugc thyc hién tir Luan van Duogc hoc cua Ta Quang
Vuong, Khoa Dugc — Pai hoc Y Duoc thanh phd H6 Chi Minh, 2015.

Xét quy trinh: Piéu kién phan tmg xac dinh hoat tinh enzym 5a — reductase.

Céc bién doc 1ap dau vao:

X1: Lugng protein enzym (ug).
X2: Nong @6 NADPH (mM).
Xs: pH dung dich dém.

Céc bién phu thudc dau ra:

Y1: AOD = OD;— OD>: biéu thi hoat tinh enzym.

Y2: |JAOD’|= |OD; — ODg3|: biéu thi sy anh hudng cua cic yéu t khao sat dén do
phuc hdi ctia phuong phap dinh luong testosteron bang kit thir ELISA thuong mai.

biéu kién téi wu hoa

Rang budc doi véi Yi:
Y1: 16n nhat va < 0,85.

Y2: nhé nhit.

Két qua toi uu hoa
Gia tri t6i wu cua thanh phan cong thic (Xi).

Gia tri du doan cia tinh chét san pham (Y).



Dir liéu thuc nghiém

Bang A.1. Dit liéu thyc nghiém quy trinh diéu kién phan tung xac dinh hoat tinh enzym 5a

— reductase.

QT X1 X2 X3 Y1 Y2

1 1000 0,9 5,5 0,876 0,005
2 1000 0,45 5 0,818 0,023
3 1000 0,9 6,5 0,934 0,04
4 1000 0,45 5,5 0,898 0,031
5 1000 0,15 5 0,770 0,036
6 1000 0,15 5,5 0,998 0,012
7 1000 0,9 5 1,144 0,036
8 1000 0,15 5 1,021 0,037
9 1000 0,45 6,5 0,974 0,012
10 1000 0,15 6,5 1,027 0,018
11 500 0,9 5 0,488 0,011
12 500 0,45 6,5 0,714 0,030
13 500 0,15 5,5 0,790 0,006
14 500 0,15 5 0,693 0,009
15 500 0,45 5,5 0,754 0,016
16 500 0,45 5 0,767 0,050
17 500 0,9 5,5 0,314 0,018
18 500 0,9 6,5 0,800 0,014
19 500 0,15 6,5 0,710 0,034

Két qua

Két qua luyén mang duoc trinh bay & Bang A.2.

Bing A.2. Cac gia tri R? luyén, R? thir va R?

R2 luyén R2 thw
Y1 0,97 0,90
Y2 0,97 0,99

Vi yéu cau gia tri R? luyén > 0,95 va gia tri R? thir > 0,70, két qua luyén mang trén

ctia mo hinh cho co sé tot @€ du doan va toi uwu hoa ¢ budc tiép theo.

Keét qua toi wu hoa

Két qua tdi vu hoa va dy dodn tinh chét san pham duoc trinh bay & Bang A.3.



Bang A.3. Két qua toi vu hoa va du doan tinh chit san pham

X1 X2 X3 Y1l Y2

750 0,45 5 0,85 0,008

Thuc nghiém kiém chieng cong thirc toi wu
Thuc hién diéu ché 3 16 theo cong thirc ti wu.

Két qua kiém nghiém 3 16 duogc trinh bay & Bang A 4.

Bang A.4. Két qua kiém nghiém 3 16 theo cong thirc ti wu

Y1 Y2
L61 0,837 0,021
L6 2 0,822 0,030
L6 3 0,841 0,011
Trung binh 0,833 0,021

Bang A.5. So sanh két qua thyc nghiém va két qua du doan tinh chat cong thirc

Y1 Y2
Thuc nghiém 0,833 0,021
Du doan 0,85 0,019

Str dung phép kiém “One-Sample T Test” dé so sanh gia tri trung binh gitta thuc
nghiém va dy doan ddi véi Y1, Y2 v Y3 dugce trinh bay ¢ Bang A.5, két qua cho

thdy gi tri trén khong khac nhau c6 ¥ nghia thdng ké (p>0,05).

Nhén xét: két qud dw dodn va két qua thuc nghiém khéng khdc nhau cé y nghia

thong ké.



