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TOM TAT
Tir nhitng yéu cu thyc té, nhing doi hoi ngdy cang cao cia cuc sdng do, cong vai s hop téc,
phét trien manh mé& ctia mang di dong va cugc cach mang cong nghiép 4.0, d¢ tai “Dieu khien va
giam sat md hinh nha kinh thong minh sir dung loT (Internet of things) va thuat toan

Support Vector Machines™ da tao nén mot xu the mei trong viéc nghién ctiru nha kinh thong
minh véi su két hop cua thuat toan Support Vector Machines.

Day ciing chinh 14 tién dé cho xu thé phét tricn ndng nghiép cong nghé cao trong nuc Vv trén
toan the giai.
ABSTRACT

With the growing demand for mobile life and the industrial revolution of 4.0, | chose the subject
"Control and supervise the smart greenhouse model use 10T (Internet of Things) and Support
Vector Machines algorithm”. The thesis has created a new trend in smart glass research with the
combination of Support Vector Machines algorithm.

This is also the premise for the development of high-tech agriculture in the country and around the

world.
1. GIOI THIEU

Ngay nay cling véi su phét trién manh mé caa
cac nganh khoa hoc ky thuat, cong nghé k¥
thuat dién tor ma trong d6 dac biét la ky thuat
diéu khién ty dong dong vai trd quan trong
trong moi linh vuc khoa hoc ky thuat, quan Ii,
cong nghiép, cung cap thong tin ... Bén canh do
con la sy thuc day sy phat trién cua nén kinh té
nudc nha.

Nhu chung ta di biét, gan nhu tit ca cac nha
kinh trén thé gisi déu st dung nhiing céng nghé
tho so va lac hau. Cac cong viéc nhu bon phan,
tudi cdy... déu phai thdng qua ban tay con
ngudi. Dac biét voi nhiing van dé thoi tiét nhu
nhiét do, do am, do sang, toc do gi6 [1]... déu
phu thudc nhiéu vao thoi tiét. Vi vy ma chit
lwong, ning suit ndng san khong dat ma lai tén

quéa nhiéu nhan cong, thoi gian, chi phi. Nha
kinh thong minh ra doi dé dap (rng nhu cau trén.

Pé tai liy co so la dung Web Server dé diéu
khién va giam sét nha kinh [2], két hop thuat
toan Support vector machines dé phan lop dir
liéu [3], danh gia d6 chinh xac phén lop va du
doan trang thai nha kinh dé dua ra Iénh diéu
khién cho nha kinh. Véi su két hop caa IoT va
thuat toan Support Vector Machines con nguoi
chi can giam sét va khong can diéu khién bat cu
qua trinh ndo. Viéc str dung Web dé diéu khién
thiét bi c6 thuan loi 1a tiét kiém chi phi, mang
tinh canh tranh. Ngoai ra, san pham cua dé tai
nay c6 tinh mé, ¢6 thé ap dung cho nhiéu ddi
tuwgng khac nhau trong dan dung cling nhu trong
cong nghiép.



M6t méi truong nha kinh théng minh cd thé
dugc hiéu 12 mot méi trudng ma duoc trang bi
hé théng tién tién danh cho diéu khién dén chiéu
sang, nhiét d, do 4m, do PH, quat théng gi6 va
nhiéu tinh ning khac nham muc dich lam cho
chét luong va ning suét néng san 1a cao nhat,
giam bét chi phi nudi trong dong thoi ting chét
lugng an toan nong san [2].
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Man hinh hién thj

Hinh 1: Tong quan céc thiét bi str dung trong
luan van

- Nha kinh théng minh gém 4 phan chinh: Ché
d6 diéu khién, giao dién diéu khién, co so dir
liéu va thuat toan.

+ Ché d6 diéu khién bao gom 2 ché do: ché
d6 bang tay va ché d6 tu dong.

+ Giao dién diéu khién gdom giao dién ding
nhap, ché do diéu khién, tinh trang hoat dong
ON/OFF cua céc thiét bi dat trong hé thdng;
hién thi cac bang thdng sb va cac do thi théng
s6 cam bién.

+ Co s¢ dir liéu nha kinh luu lai toan bo dir
liu nha kinh dé dam bao cho qua trinh phan
tich thu thap dit liéu moi thoi diém.

+ Phan thuat ton st dung thuat toan Support
Vector Machines dé danh gia do chinh xac phan
I6p va du doan, ra quyét dinh trang thai nha
kinh, sau do 14y trang thai lam co s& diéu khién
nha kinh.

2. THUAT TOAN MAY HQC

May hoc(tiéng Anh: machine learning) 12 mot
linh vuc cua tri tué nhan tao lién quan dén viéc
nghién ctru va xay dung cac ki thuat cho phép
cac hé thdng "hoc" tu dong tir dit lidu dé giai
quyét nhitng van dé cu thé. Vi du nhu cac may
c6 thé "hoc" cach phan loai thu dién tir xem co
phai thu rdc (spam) hay khong va tu dong Xep
thu vao thu muc tuwong tng. May hoc rat gan
véi suy dién thong ke (statistical inference) tuy
c6 khéc nhau vé thuat ngir [4].

Cac thuat toan may hoc duoc phan loai theo két
qua mong muon cua thuét toan. Cac loai thuat
toan thuong dung bao gom:

- Hoc c6 giam sat

- Hoc khéng giam sat
- Hoc ntra giam sat

- Hoc tang cuong

- Chuyén d6i

- Hoc cach hoc

2.1 Ung dung SVM vao nha kinh théng
minh

2.1.1 Y twéng ciia phwong phap

Cho truéc mot tap huan luyén, dugc biéu
dién trong khong gian vector, trong d6 mdi tai
lieu 1a mot diém, phuong phap nay tim ra mot
siéu phang quyét dinh tot nhat c6 thé chia cac
diém trén khong gian nay thanh hai 16p riéng
bi¢t twong ung la 16p + va lop -. Chét luong cua
siéu phiang nay dugc quyet dinh bei khoang
cach( goi 1a bién) cua diém dir liéu gan nhat caa
mdi 16p dén mat phang nay. Khi do, khoang
cach bién cang Ion thi mat phang quyét dinh
cang tét, dong thoi viéc phan loai cang chinh
x&c[5][6][7].

Muc dich cua thuat toan SVM 1a tim duoc
khoang cach bién Ion nhat.

2.1.2 N¢i dung
a. Co s& ly thuyét

SVM thuc chét 1a bai toan tdi wu, muc tiéu
cua thuat toan nay la tim dugc mot khong gian
F va siéu phang quyét dinh f trén F sao cho sai
s6 phan loai la thap nhat.

Cho tap mau (X1, y1), (X2, Y2),... (xf, Y1)} VOi
x; € R",thudcvao hailop nhén:y; €{-1;1} 14
nhan 16p twong tng cua cac x; ( -1 biéu thi 16p
I, 1 biéu thi lop I).

Ta c6 phuong trinh siéu phang chira vector
X; trong khong gian:
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Nhu vay f (X;) biéu didn s phan lop cua
X; vao hai 16p da néu. Ta noi yi= +1 néu X; €
6p 1 va yi= -1 néu X; € 16p IL Khi do, dé co
siéu phang f ta phai giai bai toan sau:

Tim min ||Ww|| véi W théa méan diéu kién sau:

yi(sin(X;.W + b)) =1vsivie Ln (3)

Bai todn SVM c thé giai bang ky thuat six
dung toan tir Langrange d¢ bien doi vé thanh
dang dang ;hﬁc. Mot dac diem tha vi cta SVM
la mat phang quyét dinh chi phu thugc cac
Support Vector va n6 co khoang cach dén mat
phing quyét dinh 1a 1/||w||. Cho di cac diém
khac bi x6a di thi thut todn van cho két qua
giong nhu ban dau. Pay chinh la diém noi bat
cua thuat toan SVM so véi cac phuong phap

khac vi tat ca cac dau hiéu trong tap huan luyén
déu duogc dung dé ti wu hoa két qua.

TOm lai: trong treong hop nhi phén tach
tuyén tl'nh viéc phan lop dugc thuc hién qua
ham quyét dinh f(x)=sign(< w.x > +b), ham
nay thu dugc bang viéc thay doi vector chuan
w, ddy 1a vector dé cuc dai hoa vién chirc nang.

Viéc mo rong SVM dé phan da 16p hién nay
van dang dugc dau tu nghién ctu. CO6 mot
phuong phap tiép can dé giai quyét van dé nay
la xay dyung va két hop nhiéu bo phan Iép nhi
phan SVM( chiang han: trong qué trinh luyén
v6i SVM, bai toan phan m 16p c6 thé duoc bién
d6i thanh bai toan phan 2*m Idp, khi d6 trong
mdi hai 16p, ham quyét dinh s& duoc xac dinh
cho kha nang t6ng quat hoa toi da). Trong cach
hay co thé dé cap téi 2 cach mot déi mot va mot
doi tat ca.

c. Bai toan phan 2 lép

Bai toan dat ra la : Xac dinh ham phan lop
de phan l6p cac mau trong tuong lai, nghia 1a
véi 1 mau dir liéu méi x; thi can phai xac dinh
Xi dugc phén vao l6p +1 hay 16p -1.

Pé xac dinh ham phan 16p dua trén thuat
toan SVM, ta sé& tién hanh tim 2 siéu phang song
song sao cho khoang céch y gitra ching la lon
nht c6 thé dé phan tach 2 16p nay ra lam hai

phia. Ham phéan tach twong tng véi phuong
trinh siéu phang tim duoc.

Céc diém ma nam trén hai siéu phang phan
tach dugc goi 1a cac Support Vector. Cac diém
nay sé quyet dinh dén ham phan tach dir liéu.

c. Bai toan nhiéu phan lép

Dé phan nhiéu lop thi ky thuat SVM nguyén
thuy sé chia khong gian dit liéu thanh 2 phan va
qua trinh nay 13p lai nhiéu lan. Khi d6 ham
quyet dinh phan dir liéu vao 16p thir | caa tap n,
2- lop la:

fi(x) = WiiX +b (4)

Nhung phan tir X & support vector s€ thoa
dieu kién:

fi 0= ©

Nhu vay, bai toan phan nhiéu 16p sir dung
thuat toan SVM hoan toan c6 thé thuc hign
glong nhu bai toan hai 16p. Bang cach st dung
bing cach st dung chién lugc “mét- ddi-
mot”’(one- against- one).

+1 néu thudc l6p i
—1 néu thudc phin con lai

Gia str bai toan can phan loai ¢ k 16p (k> 2),
chién luge “mot- doi- mot” s& tién hanh k(k-
1)/2 1an phan I6p nhi phan st dung thuat toan
SVM. Mbi 16p sé& tién hanh phan tach véi k-1
16p con lai dé xac dinh k-1 ham phan tach dua
vao bai toan phan hai l6p bang thuat toan SVM.

d. Cac bwdc chinh caa SVM cho nha
kinh

Thuat todn SVM yéu cau dit liéu duoc dién
ta nhu cac vector cua cac sé thuc. Pau vao cua
thuat toan SVM ta sir dung phai 12 sb thuec.

Tién xu ly dix liéu: Thyc hién bién doi dit liu
phu hop cho qua trinh tinh toan, tranh cac sb
qua lon mo ta cac thudc tinh. Thuong nén co
gian( scalling) dit liéu dé chuyén vé doan [-1, 1]
hoac [0, 1] .

Chon ham hat nhan: Lya chon ham hat nhan
chinh x4c dé dat dugc d6 chinh xéc cao trong
qua trinh phan lop.

Thuc hién viéc kiém tra chéo dé xéac dinh cac
tham s6 cho ung dung. Piéu nay ciing quyét
dinh dén tinh chinh xé4c cua qua trinh phan 16p.



Str dung cac tham s cho viéc huan luyén véi
tap mau. Trong qué trinh huan luyén s& st dung
thuat toan tbi wu hoa khoang cach gitta cac siéu
phang trong qué trinh phan Iép, xac dinh ham
phan l6p trong khong gian dic trung nho viéc
&nh xa dir liéu vao khong gian dic trung bang
cach md ta hat nhan, giai quyét cho ca hai
truong hop dir liéu 1a phén tach va khéng phén
tach tuyén tinh trong khong gian dic trung.

3. XAY DUNG WEB SERVER
3.1 Ma nguon Node.js

3.1.1 Gidi thiéu Node.js

Node.js 13 mot ma ngudn dugc xdy dung dya
trén nén tang Javascript V8 Engine, n6 duoc sir
dung dé xay dung cac tng dung web nhu cac
trang video clip, cac forum va ddc biét 1a trang
mang xa hdi pham vi hep.

3.1.2 Cac dac tinh caa Node.js

- Khong dong bo: Tat ca cac API ciia Node.js
déu khong dong bo (none-blocking), né chi yéu
dua trén nén cua Node.js Server va cho doi
Server tra dir liéu vé.

- Chay rat nhanh: NodeJ dugc xay dung dya vao
nén tang V8 Javascript Engine nén viéc thuc thi
chuong trinh rat nhanh.

- Pon ludng nhung kha ning mé rong cao:
Node.js sir dung mgt m6 hinh luéng duy nhat
voi su kién 1ap.

- Khong dém: Node.js khong dém bé}t ki mot dur
liéu nao va cac ung dung nay chu yéu la dau ra
dir lidu.

- C6 gidy phép: Node.js da dugc cap gidy phép
bai MIT License.

3.1.3 Hoat dong ctiia Node.js

Node.js st dung non-blocking, hudng su vao ra
dir liéu thong qua cac tac vu thoi gian thuc mot
cach nhanh chong. Bai vi, Node.js ¢6 kha nang
mé rong nhanh chong, kha nang xir Iy mot s6
luong 16n cac két ndi dong thoi bang thong
lugng cao. Néu nhu céac tmg dung web truyén
thong, cac request tao ra mot luong xu 1y yéu
cau méi va chiém RAM cua hé thong thi viée
tai nguyén cua hé théng s& duoc sir dung khong
hiéu qua. Chinh vi 1€ d6 giai phap ma Node.js
dua ra 13 st dung ludng don (Single-Threaded),
két hop voi non-blocking I/O dé thuc thi cac
request, cho phép hd trg hang chuc ngan két nbi
ddng thoi [8].

Node.js Server

essing Q Thread Waiting
Hinh 2: So d6 tong quat ciia Node.js [9]
3.2 Gidi thiéu giao thire MQTT
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Hinh 3: Vi du vé giao thitc MQTT [10]

MQTT 13 mot giao thtc truyén thong diép
(message) theo mo hinh publish/subscribe (xuét
ban - theo di), str dung biang thong thap, do tin
cdy cao va c6 kha ning hoat dong trong diéu
kién dudng truyén khong on dinh.

Kié'n‘ trac murc cao (high-level) cia MQTT gdm
2 phan chinh la Broker va Clients.

MQTT High - Level Architecture
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Hinh 4: So d6 MQTT [11]

Trong do, broker dugc coi nhu trung tam, no la
diém giao cia tat ca cac két ndi dén tir client.
Client thi dugc chia thanh 2 nhom 1a publisher
va subscriber.

Client la cac software components hoat dong tai
edge device nén chung dugc thiét ké dé co thé
hoat dong mot cach linh hoat (lightweight).

3.3 Co sé dir licu MongoDB
3.3.1 Khai niém

MongoDB 1a mét co s dit liéu ma ngudn mé
thudc ho nha NoSQL duogc phat hanh sir dung
mién phi bsi cong ty MongoDB. MongoDB 1a
mét lya chon tét, khi ndi dén dung luong luu trir



va toe do, vi no mang lai hi¢u qua va do tin cay
cao. Giai phap NoSQL nay di kém véi viéc
nhung, tu dong sharding, va nhan ban trén
boong cho kha ning mé rong tt hon va tinh sén
sang cao.

3.3.2 Hoat dong ciia MongoDB

Write

: Read
il Application

Hinh 5: M6 hinh hoat dong ciia MongoDB
[12]

MongoDB hoat dong dudi mot tién trinh ngam
service luon mé mot cong dé lang nghe cac yéu
cau truy van, thao tac tir cac ung dung gui vao
sau d6 mai tién hanh xur ly.

3.3.3 Co ché phan quyén va bio mat

MongoDB ¢6 co ché xac thuc phan quyen va
bao mat linh hoat dé quan tri vién co thé cip
phat quyén thao tac v6i co s dir liéu mot cach
don gian nhat.

MongoDB c6 thé truy cdp ma khong can xéac
thuc khi ban tat ché d§ xéac thuc quyén sé hitu
Vo1 co so dir liéu

3.3.4 Uu va nhuoc diém

a. Uu diém

- Dt liéu luu trit phi cau trac, khong c6 tinh rang
budc, toan ven nén tinh san sang cao, hiéu suat
16n va dé dang mo rong luu trir.

- Dt liéu duoc caching (ghi dém) 1én RAM, han
ché truy cap vao 6 climg nén toc d6 doc va ghi
cao.

b. Nhwoc diém

- Khong rang budc, toan ven nén khong ung
dung dugc cho cac md hinh giao dich yéu cau
do6 chinh xac cao.

- Khéng c6 co ché transaction (giao dich) dé
phuc vu cac g dung ngan hang Dt liéu dugc
caching, léy RAM lam trong tam hoat dong vi
vay khi hoat dong yéu cau mot bo nhd RAM 16n

- Nhu da gidi thi€u ¢ trén, moi thay d01 vé dir
liéu mic dinh déu chwa duoc ghi xudng 6 cimg

ngay lap tirc vi viy kha ning bi mat dir liéu tir
nguyén nhan mat dién dot xuat la rat cao.

4. XAY DUNG HE THONG
So d6 tong quat hé thong
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Hinh 6: So d6 tong quat hé thong
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Hinh 7: Luu d6 tong quat hé thong

—‘

i

SVM Algorithm in
Python

A

iém fra
kel no|

Blng
iém tra
két ndi
MQTT

4.1 Xay dung tap dir liéu cho nha kinh thong
minh

Dt li€u dugc thu thap vé tir hé théng cac cam
bién dé dinh nghia cic trang thai cia nha kinh.
Trang thai nha kinh phu thudc vao timg gidng
cay trong.

1. Trang thai SA( Safe Away): Trang thai
hoat dong trong nha kinh tét nhat, cac
chi s6 trong muc tdt cho cay trong.

2. Trang thai SH( Safe Activity): Trang
thai hoat dong trong muc an toan cho
phép.

3. Trang thai AL( Alarm): Trang thai canh
bao khi mic do cua cac yéu td anh
hudng dén nha kinh vuot mirc cho phép.

4. Trang thai EM( Emergency): Trang thai
khan cip, cac chi sb vuot qua gi61 hen
gy anh huong 16n dén cay trong.



Hé thdng gdm 4 trang thai va cac thudc tinh:
Nhiét do( TEMP), do am khong khi( AIR
HUMI), d6 am dat( LAND HUMI), do
sang( BRIGHTNESS), d6 PH( PH).

4.2 Ap dung thuat toan Support Vector
Machine trong khai pha dir liéu nha
kinh théng minh

Phéan I6p dix liéu nha kinh l1a mot trong cac

phuong phap khai pha dir liéu.

Cac budc phan lop di liéu:

- Budc 1: Xay dyng mé hinh tap huan luyén

- Budc 2: Stir dung mé hinh va kiém tra tinh
dung dan ciia mo hinh va ding n6 dé phan

16p dir liéu mai.

A B C D E F

1 |tempuratu: humidity L humidity ph light state
2 34 79 36 6 83 85A
3 Eb 79 38 3 82 5A
4 30 % 38 3 32 8A
3 37 83 38 3 82 5A
6 36 81 39 7 87 EM
7 36 81 39 7 87 EM
8 38 36 61 7 87 EM
o 14 31 59 7 87T EM
10 37 82 39 3 87 EM
11 38 80 60 3 87 EM
12 33 81 39 3 87 EM
13 28 73 36 7 83 85A
14 32 20 39 3 36 AL
15 34 20 39 3 36 AL
16 24 n 33 3 86 SH
17 Eb 79 33 3 86 SH
18 30 20 36 6 83 85A
19 30 20 38 3 82 5A
20 30 30 38 3 82 8A
21 30 20 38 3 82 5A
22 36 81 39 3 37 EM
3 33 21 39 3 37

o4 33 81 39 3 37

25 33 21 hiY 3 87 EM
26 38 87 63 3 87 EM
27 36 34 60 3 87 EM

Bang 2: Bang dit liéu kiém tra

=== Evaluation on test st ===

Hinh 8: Qua trinh phan I6p dix liéu nha kinh

A B C D E F
1 |tempuratu humidity lan humidity ph light state
2 30 80 56 6 83 8A
3 30 80 38 3 82 5A
4 30 80 38 3 82 5A
3 30 30 38 3 82 8A
6 33 81 39 8 87 EM
7 33 81 i@ 8 87 EM
3 36 83 60 8 87 EM
g 38 86 61 8 87 EM
10 39 87 39 8 87 EM
1 33 88 59 8 87 EM
12 33 84 63 8 87 EM
13 30 T 36 7 83 5A
14 34 80 39 8 86 AL
15 34 80 59 8 86 AL
16 31 I i3 8 86 SH
17 3l T i3 8 86 SH
18 27 80 36 6 83 8A
19 26 80 54 bl 82/8A
20 27 80 i3 bl 82 5A
21 28 80 38 3 82 5A
2 33 81 9 8 87 EM
23 38 81 59 8 87 EM
24 42 81 i 8 87 EM
23 43 81 i9 8 87 EM
26 41 82 i9 8 87 EM
27 33 82 59 8 87 EM

Bang 1: Bang dir liéu h

uan luyén

=== Summary ===

Correctly Classified Instances 26 86.2963 &
Incorrectly Classified Instances 1 3.7037 %

Kappa statistic 0.5943

KeB Relative Info Score 1038.0943 %

KeB Information Scors 18.3279 bits 0.678% bits/instance
Class complexity | order 0 45.7595 bits 1.6948 bits/instance
Class complexity | scheme 27.585 bits 1.0217 bits/instance
Complexity improvement {51) 18.174¢€ bits 0.6731 bits/instance
Mezan abscluts error 0.2531

Root mean squared error 0.31e7

Relative absolute error 76.6077 %

Root relative sgquared error 78.498¢6 %

Total Number of Instances 27

Ignored Class Unknown Instances 2

Hinh 9: Két qua phan 16p bang thuat toan
Support Vector Machines

M6 hinh phan I16p dat két qua 96.2963%, Vi
203 mau dit liéu huan luyén, két qua phan 16p
khi kiém tra 29 mau thi mé hinh phan 16p chinh
Xac 26 mau, c6 1 mau phan 16p sai va 2 mau

chua c6 nhan 16p.



inst#, actual, predicted, error, probability distribution

1 1:32 1:52 *0.5 0 0.167 0.333
2 1:52 1:52 *0.5 0 0.333 0.167
3 1:52 1:3% ¥0.5 0 0.333 0.187
4 1:52 1:5% ¥0.5 0.167 0.333 0

5 2:EM 2:EM 1] *0.5 0.333 0.167
[ 2:EM 2:EM 1) *0.5 0.333 0.187
7 2:EM 2:EM Q *0.5 0.333 0.1&7
8 2:EM 4:5H + 1] 0.167 0.333 *0.5
g 2:EM 2:EM 1] *0.5 0.333 0.167
10 2:EM 2:EM a *0.5 0.333 0.1&7
11 2:EM 2:EM Q *0.5 0.333 0.187
12 1:32 1:52 *0.5 0 0.167 0.333
13 3:RL J:AL 1) 0.333 *0.5 0.167
14 3:RL 3:LL a 0.333 *0.5 0.1&7
15 4:5H 4:5H 0.333 0 0.167 *0.5
18 4:3H 4:50H 1] 0.167 0.333 *0.5
17 1:52 1:52 *0.5 0 0.167 0.333
18 1:52 1:5% ¥0.5 0 0.333 0.1&7
18 1:52 1:5% *0.5 0 0.333 0.187
20 1:32 1:52 *0.5 0 0.333 0.167
21 2:EM 2:EM a *0.5 0.333 0.1&7
22 - 2:EM + 0 g 0.333 0.187
23 E 2:EM + 0 *0.5 0.333 0.167
24 2:EM 2:EM 1) o) 0.333 0.167
25 2:EM 2:FM a *0.5 0.333 0.187
28 2:EM 2:EM Q *0.5 0.333 0.187
27 2:EM 2:EM 1] *0.5 0.333 0.167
28 1:52 1:52 *0.5 0 0.167 0.333
28 3:AL 3:AL Q 0.333 *0.5 0.1&7

Bang 3: Kha ning ra quyét dinh va du bao cua
thuat toan Support Vector Machines

Dya vao 29 mau di liéu Kiém tra trong d6 c6 1
mau cé nhan sai va 2 mau khéng cé nhan. Thuat
toan Support Vector Machines da ra dy doan

két qua cua 3 nhén trén 1 cach chinh xac.
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Hinh 10: Sai sb phan l6p
Vi tri cac diém mau cho ting nhan 16p nam vé
ting vi tri khac nhau, cac diém nay cang cach

xa nhau thi sai s6 cua dir liéu cang cao.

5. QUA TRINH THUC NGHIEM

, T—

Hinh 11: M6 hinh nha kinh

M6 hinh gém phan diéu khién man hinh hién thi
lén LCD cac thdng s6 nhu nhiét do, d6 am
khong khi, d6 am dat, ¢6 PH nudc tudi, do sang
toan hé thng.

Phan cam bién gom: cam bién d6 am dat, cam
bién do am khdng khi, cam bién nhiét, quang
trg, cam bién do PH .

Phan co cau chip hanh gom quat thong gio,
bom nudc, dén chiéu sang, dén sudi, may lam
lanh.

Phan trung tm gom bo vi diéu khién, bo giao
tiep ESP, bo nhing va mét so mudule...

Phan nguon str dung chdng nhidu ngudn va ha
ap dam bao dién &p ludn 6n dinh, chéng nhidu
tir cac hé théng xung quanh.

Giao dién diéu khién hé théng gdom 3 phan
chinh: phan hién thi cac, phan diéu khién, phan
béo céo.
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Hinh 13: D6 thi qua trinh thu thap dir liéu cam

Qua trinh thu thap dit liéu cam bién theo thoi
gian duoc hién thi truc tiép bang dd thi truc
quan dé dam bao qué trinh phan tich va theo doi
hé thong duoc dé dang hon. Két qua d6 thj da
cho thay su 6n dinh cua hé théng nha kinh khi
sir dung cbng nghé loT va thuat toan Support
Vector Machines.
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Hinh 14: Giao dién bao céo chi tiét

6. KET LUAN

Dé phat trién hé théng nha kinh théng minh, tac
gia da nghién ctu thuat todn Support Vector
Machines dé huan luyén va diéu khién. Mot md
hinh nha kinh da dugc xay dung va hoan thién
dé tha nghiém thuat toan.

Dé nghién ctru thuc nghiém, viéc xay dung md
hinh nha kinh thong minh dé thu thap di liéu va
danh gia chinh xac nhiing uu va nhugc diém cua
thuat toan Support Vector Machines dem lai.
Hé théng nha kinh théng minh khéng chi ding
lai ¢ viéc diéu khién va giam sat, viéc st dung
co s¢ dir liéu MongoDB va thuat toan SVM da
gitip cho nha kinh tra 1&n 6n dinh va thdng minh
hon.

Hé thong diéu khién va giam sat nha kinh théng
minh st dung ma ngudn Node.js va giao thirc
MQTT nén hé thng cd thé xir ly hang ngan qué
trinh va xa ly mot ludng dit liéu cuc 16n.

Piém han ché 1a hé théng chua c6 thé huan
luyén mé hinh bang thuat toan Support Vector
Machines theo thoi gian thuc.
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