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XAY DUNG THIET KE VA THI CONG
MO HINH THU'C HE LO NHIET DUNG MANG NORON
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Tom tit: Lo nhiét d‘mfc s dung trong nganh nhiét luyen mot khau quan trong cua nganh co khi; ngoaz ra, no con dwoc
st dung réng rdi trong rdt nhiéu nganh nghé san xudt khdac nhie: sdy go, nwéng banh, Bzeu khlen khéng ché va giam sat
nhiét do trong lo cang chinh xdc, kha ndng ddp g cang nhanh sé la mét trong nhitng yéu t6 quan trong quyét dinh chat
lieong ciia san pham.

Muc dich chinh la diéu khién én dinh nhiét do trong mo hinh lo. Dé dat dwoc hiéu quad cao thi chung ta phai tim hiéu
mang noron va diéu khién hé 1o nhiét ding mang noron. Phdn tich, thiét ké mé phéng theo mé hinh todn trén Matlab. Tim
hiéu hé thong diéu khién dya trén co s¢ mady tinh PC va xdy dung gidi thudt diéu khién bang mang novon. Thiét ké hé thong
va thi cong b diéu khién hé 16 nhiét ding mang noron trén may tinh. Chay thir nghiém cho két qua bang mé hinh thuec.

Tir khoa: lo nhiét, mang noron

DESIGN AND IMPLEMENTATION OF A REAL-TIME FURNACE MODEL
CONTROLLED BY NEURAL NETWORKS

Le Thanh Nam, Kim Anh Tuan
Tra Vinh University

Abstract: Industrial furnaces are widely used in heat treatment—a crucial process in the mechanical engineering industry.
In addition, they are commonly applied in various other production fields such as wood drying, baking, and more. The more
accurate the temperature control and monitoring, and the faster the system § response, the greater the impact on product quality.
The main objective of this research is to stabilize the temperature control in a furnace model. To achieve high performance,
it is essential to study neural networks and apply them in the control of the furnace system. The study involves analyzing and
simulating the mathematical model using MATLAB, exploring PC-based control systems, and developing control algorithms
based on neural networks. The system is then designed and implemented with a neural network-based controller running on

a computer. Experimental tests are conducted using the physical model to evaluate performance.
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I. PAT VAN PE

Trong linh vuc diéu khién tu dong, 10 nhiét 1a
mot hé théng phi tuyén duge g dung rong rai
trong nhiéu nganh san xuat nhu nhiét luyén, siy
g6, nuéng banh,... Viéc diéu khién va 6n dinh
nhiét d9 chinh x4c trong 16 12 yéu t6 then chdt anh
huong dén chat lu()’ng san phém Tuy nhién, céc
phuong phép diéu khién truyén thong thuong gap
khé khian khi 4p dung cho hé phi tuyén c6 nhiéu
nhiéu va dic tinh thay doi theo thoi gian. Trong
khi d6, mang noron nhan tao véi kha nang hoc
hoi, thich nghi va xir 1y dit liéu phi tuyén hi¢u qua
da mé ra hu()’ng tiép cn mdi trong viéc thiét ké
hé diéu khién théng minh. Viéc xdy dung va thi
cong mo hinh thuc té hé 10 nhiét sur dung mang
noron khong chi gép phan nang cao chét lugng
dao tao ma con mang y nghia thyc tién trong viéc
trién khai cac hé thong didu khién hién dai tai co
s&' san Xuat.

Mang noron nhan tao 1a mang dugc xay dung
bang cach mo phong cach t6 chirc va phuong
phap xur ly thong tin trong hé noron con nguoi. Hé
noron con ngudi chira khoang tir 1011 dén 1014
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noron dugc ciu trac trong nhiéu 16p, mdi noron
dugc xem nhu mét don vi xur ly. Lép vao cua hé
duoc két ndi vai cac ph?m tir cam bién nhu tai,
mét, miii, miéng, da, van van va lop ra dugc két
ndi v6i cac phan tir co nhu chan va tay. Giita 16p
vao va 16p ra la cac 16p an, tin higu nhan duoc ti
16p vao g(n dén cac 10’p an xur ly vara quyet dinh
& 16p ra dé diéu khién cac phan tr co. Cau trac
cua mdt noron sinh hoc dugec mod ta nhu hinh 1.1.
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Hinh 1.1: M6 hinh Noron nhén tao
Céu tric ciia mdt noron sinh hoc gém cO cac
ngd vao dendrites, thdn noron va ngd ra axon.
Than noron tong hop tit ca cc thong tin tir cac
ngd vao dendrites, xtr Iy va ra quyét dinh & ngd ra
axon. Synapse cho phép két nbi tin hiéu giira ngd
ra ciia noron nay vdi ngd vao cua noron khac.
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Tin hiéu truyén tir noron niy dén noron khac
1a tin hi€u dién ap, dién 4p am rng vai tin hi€u tc
ché, dién ap duong tmg vdi tin hiéu kich dong va
dién ap zero 1a khong c6 sy két ndi giira hai noron.
Luong tin hi¢u qua synapse dugc goi la cudng
do két ndi. Bé xay dung md hinh noron nhan tao
gidng nhu mo hinh noron sinh hoc, McCulloch va
Pitts [1943] d& d& xuit mo hinh noron nhan tao
dau tién voi mot phan tir xir 1y trong mang nhur

duoc mo ta & hinh 1.1.

I1. NQI DUNG NGHIEN CU'U

2.1. M phéng diéu khién Noron theo md
hinh todn ctia h¢ 10 nhiét trén Matlab

Duéi ddy 1a man hinh chinh chuong trinh diéu
khién, man hinh cai dat thong s6 céac mang diéu
khién va nhén dang, man hinh cai dat thong s6
ngd vao diéu khién mong mudn do str dung ngdn
ngit lap trinh Matlab viét ra.

Théng s6 mang
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Hinh 2.1: M0 hinh toan ctia hé 10 nhiét trén Matlab

2.2. Nhan dang hé théng 10 nhiét va mé hinh
héa bing phwong phap thwe nghiém

Mo hinh hoa hé théng 16 bing phwong phap
thuc nghiém dung mang noron nhan dang hé
thong, sau d6 md phong diéu khién dwa trén mo
hinh toan nhan dang dugc. Viéc nhan dang bao
gdm cac budc sau:

Cép cho 10 cong suit P.

Lay miu nhiét do cua 16 voi chu ky 1y mau
0,25s sau do luu thanh tap mau cho viéc huin
luyén mang.

Huin luyén mang dua trén tdp mau nay.

So dd huin luyén mang nhan dang dac tuyén cualo.
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Hinh 2.2: So'db huén luyén mang nhan dang déc tuyén ciia 16
2.3. X4y dung hé diéu khién noron bang mé
hinh toan
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Hinh 2.3: So d6 huin luyén mang nhéan dang dac tuyén cua lo
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2.4.X4y dung giai thuat hoc cho hé diéu kh-
ién noron bing mé hinh toan

Thuét toan hoc lan truyén nguoc sai sé (BP)
dua vao viéc khai quat cac quy luat delta da dugc
dua ra boi Rumelhart (1986) dé hiéu chinh cac
trong sd cta cac cung lién két trong qua trinh huin
luyén mang.

Lan truyén ngugc 1a phuong phap cho phép
xac dinh tap trong tdt nhat cua mang dé giai mot
bai toan dugc cho. Viéc 4p dung phuong phap nay
1a mot qua trinh 13p di lap lai nhiéu 1an hai tién
trinh chinh: lan truyén tién dé thue hién anh xa va
lan truyén nguoc sai s6 dé cap nhat cac trong.

Céc trong cua mang la cac hé sé cia mo hinh.
Phuong phéap giam Gradient dwoc dung dé cap
nhat nhitng hé s6 nay sao cho giam thiéu sai sd
ciia mo hinh. Sai sb duoc do bang phuong phap
sai sO trung binh binh phuong 1a phuong phap
thudng dugc st dung dé xay dung cic mé hinh.

Sai s6 trung binh binh phuong thuong duogc sir
dung dé do ludng su tring khép giita anh xa can xay
dung v&i ham dich dugce cho trudc thong qua tip mau.

Thuadt toan hoc lan truyén nguoc sai s6 BP:

Budc 1: Chon tbe d6 hoc n >0, sai s6 cuc dai

Budce 2: Khoi dong:

Gan sai sO E=0

Gan bién chay k = 1

Gan cac trong s @ (k)avq, (k)
(i=1n;j=1,m;q=11) bang gi4 tri ngiu nhién

1= X

* hivandang

nho bét ki.
Budce 3: Truyén thudn dir li€u tinh ngd ra cia
mang vai tin hi€u vao la x(k):

Ldp én: net, (k) = i v, (K)x, (k) (g= L0
z,(k) = a,(net, (k)) (=110

Lop ra:

net, () = X @, (k)z, (k) (=L

¥, (k) = ay(net(k)) (i=1.n)
Budc 4: Lan truyén nguoc sai s6 cap nhat trong
sO cua mang:
. 8,00 =[(d,(k) = y,(k)]la, (net, (k)] (i =1,n)
"o, (k+) =, (k)+n6, (k) z,(k)
(i=1n; q=11I)

Lépra

5, (k)= [Z 8, (k) a, () a, (net, (k) (g =1])
v, (k+1) = v, (k) + 78, (k) x, (k)

an:

(=Lm g=11I)
Budc 5: Tinh sai s0 tich liiy:

E=E+%i<di<k)—y,.<k)>2

Budc 6: Néu k < K thi gan k = k+1 va tro lai
budc 3

Néu k =K thi tiép tuc budc 7

Budc 7: Két thuc mot chu ky huan luyén.

NéuE< E,,, thi két thuc qua trinh hoc.

NéuE> E . thigan E=0,k =1 va tr¢ lai
bude 3 bat dau mot chu ky huan luyén mai.
II1. Két qua mo6 phéng bang mé hinh toan
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Hinh 2.4: Két qud mé phéng bang mé hinh todn

Pay 1a két qua viéc huan luyén cac mang thuin
va nghich dung trong m6 phéng md hinh toan
cling 12 mot mang noron xap xi phuong trinh toan
ctia hé da nhan dang duoc & bude trude dé dat két
qua nhu mong mudn.

Két qua mo phong cho thay ta da c6 thé diéu
khién chinh xac ngd ra cua hé theo nhiét 46 mong

mudn va sai s6 trong khoang [-1, +1] d6 C.
ILKET LUAN
Véi két qua dat dugc tir thuc nghiém nhu da
trinh bay so bd vé co ban da hoan thanh duoc yéu
cau dit ra ciia mot hé thdng dicu khién nhiét do.
Do vot 16 cia hé & miac 100C va sai sd xac 1ap
trong khoang £10C. Van dé ¢ day ta chi dung lai
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¢ mirc 4o mot mo hinh thi nghiém va giai thuat
diéu khién trén may tinh ma chua di séu vao thyc
hién mot mé hinh c6 thé s dung trong thuc té
dugc ngay ma khong can phét trién thém nira,
huéng phat trién 14 ta thyuc hién tiép cac chuong
trinh diéu khién véi giao dién, ciu trac luu trir dir
li¢u, danh gid, so sdnh hodc trinh bay dir li¢u thuc

té hon hodc sir dung vi diéu khién voi giai thuat
diéu khién noron dé giam gia thanh cho phu hop
voi tung g dung cu thé. Cac mach dién, bo diéu
khién, cam bién hay b¢ 14i cong suit dugc thiét ké
tich hop thanh mot hé thong nhat hoan chinh s&
c6 tinh tng dung trong thuc té cao hon so v6i md
hinh sir dung.
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