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TOM TAT

Ung dung hoc sdu trong mdy san xudt giip tw dong hoa, ndng cao hiéu sudt, giam sai sot, toi wu quy trinh, va toi
uu trong viéc xur Iy dit liéu cdc cong nghé. Mang novon la cong cu chinh cua hoc sdu, gitip mé phong tw duy nhu
con nguoi, xir Iy dit liéu phire tap va t6i wu héa mé hinh. Bai bdo ndy dé xudt sir dung mang noron doi khing mé
hinh héa qud trinh gia nhiét va tao dg dm cia mdy dp trimg dwa vao déc diém cia chu ky dp trimg ga Pong Tao.
M6 hinh todn hoc ciia mdy dp trimg dwoc dica vao hé thong diéu khién gitip cho viéc hudn luyén sir dung mang
noron LSTM diéu khién nhiét dé va dg am cho ca chu ky dp la 21 ngay ding mang 10 lop va sir dung mang 3 lop
doi véi giai doan nam ngay dau ciia chu ky. Hé thong co nhi¢m v tinh todn va diéu chinh hoat dong ciia hé thong
gia nhiét, lam mdt va tao am nham duy tri méi treong dp trimg toi wu va diroc hién thuc bang ngén ngir Python, VO‘l
TensorFlow/Keras d@é xdy dung mé hinh hoc su, NumPy/Pandas hé tro xik I di liéu, va GPIO dimg dé giao tiép
vo‘z phan cing. Két qua nghién citu cho thdy hé thong c6 kha ndng nhdn dién va diéu chinh chinh xdc nhiét do, do
am dp, ddp img nhanh VO s thay doi moi truong va ndng cao 1y 1é né so véi phirong phap diéu khién truyén thong.
Tir khéa: Hoc siu, mdy dp trimg gia cam, mang noron doi khang, mang LSTM, Python
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ABSTRACT

Deep learning applications in manufacturing machines help automate, enhance performance, reduce errors, op-
timize processes, and improve data processing for various technologies. Neural networks are the primary tools
for deep learning, enabling simulations of human-like thinking, handling complex data, and optimizing models.
This paper proposes using adversarial neural networks to identify the heating and humidity processes of an in-
cubator based on the characteristics of the Dong Tao chicken egg incubation cycle. The recognized data is then
fed into a control system, facilitating the training of a LSTM neural network to control temperature and humid-
ity throughout the 21 days incubation cycle using a 10-layer network, and a 3 layer networks for the first five
days of the cycle. The system's role is to compute and adjust the heating, cooling, and humidifying processes to
maintain the optimal incubation environment. The implementation uses Python, with TensorFlow/Keras to build
the deep learning model, NumPy/Pandas for data processing, and GPIO for hardware communication. The re-
search results demonstrate that the system can accurately recognize and adjust incubation temperature and humid-
ity, respond quickly to environmental changes, and improve hatch rates compared to traditional control methods.
Keywords: Deep learning, poultry egg incubator, GANs network, LSTM neural network, Python.
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1. Pit van dé kinh té cao, 1a mot dé xuét c6 ¥ nghia thyc tién 16n trong

Hoc séu (Deep Learning) di chimg minh nhiéu uu
diém vuot troi trong xur ly dir li€u va tri tué nhan tao.
Nho tinh linh hoat va kha nang md réng, hoc sau ngay
cang duogc tmg dung rong rdi trong nhidu 11nh vuc, bao
gom ca ndng nghi¢p va chan nuoi gla cam (Nlelsen
2017). Viéc 4p dung hoc siu trong diéu khién may ap
trimg gia cam, dic biét 1a gidng ga Pong Tao co gia tri

*Trwong Dai hoc Sw pham K¥ thuit Hung Yén

linh vuc san xuét thuc phim toan cau.

Hién nay, cac phuong phép diéu khién truyén thong
nhu PID van duoc str dung rong rai dé diéu chinh nhiét
do va do am trong méy 4p trimg. Tuy nhién, cdc phuong
phap nay boc 16 nhiéu han ché khi 4p dung vao cac hé
thng c6 tinh phi tuyén cao, d& bi anh hudng boi diéu
kién méi truong va doi hoi do chinh xac cao trong diéu
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khién (Massey & Hutchings, 2021).

Viéce diéu chinh chinh x4c cac thong s nhiét d6 va do
am theo timg giai doan ap 1a yéu t6 then chdt nham t6i uu
hoa ty 1& nd va dam béo sirc khoe cho con gidng (Boleli
et al., 2016). Hoc sau cung cép kha ning ty dong hoc
tir dit liéu, phat hién cac mau phirc tap va xir ly tap dit
liéu 16n ma khong can 1ap trinh thi cong. Diéu nay gitp
nang cao d9 chinh xac trong cac bai todn nhan dang hinh
anh, x1r Iy ngdn ngit ty nhién, cling nhu dg doan hanh vi
(Sutskever et al., 2011).

Mang noron nhéan tao 1a mét lya chon phu hop nho
kha nang hoc héi va thich nghi t6t véi dit lidu thuc té.
Khong gidng cac bd didu khién cb dién phai xdy dung
quy tic didu khién ¢b dinh, mang noron c6 thé tw dong
xay dung mo hinh tir dir liéu huén luyén, tir d6 dua ra
quyét dinh diéu khién t5i wu (Rosenblatt, 1957). Dic
biét, kha ning xir Iy cac dic tinh phi tuyén va méi truong
thay doi lién tuc khién mang noron tré thanh cong cu
manh mg trong vi€c cai thién do chinh xac va do on dinh
cho hé thong diéu khién nhiét do va d6 4m trong may p
tring ga Pong Tao (Mahale & Sonavane, 2016).

O bai bao nay, nhom tac gia d& xuit phwong phap
diéu khién béng mang noron diéu khién tu dong nhiét
d6 va do am cho may 4p trimg ga Pong Tao. Bai bao
dugc chia lam 5 muc: Muc I 1a gidi thiéu chung. Muc 11
trinh bay vé co s6 Iy thuyét bao gdm dic diém chu ky ap
trimg g Pong Téo, gidi thidu vé mang noron dbi khang
va mang noron hdi quy. Muc III tmg dung 1y thuyét &
Muc II thyc nhan dang may 4p trimg ga Pong Tao dua
trén dit liéu vé chu ky 4p. Va xdy dung mang noron bd
nhd ngin han dai (LSTM) gém 10 16p dé du doan va
diéu chinh nhiét do, 6 4m theo yéu ciu 6 timg giai doan
ap. Muc IV trién khai viéc md phong két qua nghién ctru
st dung ngdn ngir Python va thao luan. Muc V két luan.
Két qua nghién ctru ¢6 ¥ nghia thyc t& nham t6i vu hoa
qua trinh 4p, gop phan nang cao chat luong con gibéng,
ddng thoi giam thiéu rii ro va tiét kiém chi phi cho nguoi
chéan nudi.

2. Co st Iy thuyét

2.1 Quy trinh dp triing ga Pong Tio

Qua trinh 4p trimg ga Pong Tao doi hoi diéu khién
nhiét do ctia may ép trung kha dac biét, trong d6 nhiét 4o
va d6 4m can dugce duy tri & mirc t6i vu dé dam bao ty 16
nd cao. Ga Pong Tao 14 gibng ga quy, co gia trj kinh t&
cao, nhung tring cla chiing c6 vo day hon céc loai tring
g3 thong thudng, khién qué trinh trao ddi nhiét va do 4m
dién ra chdm hon. Piéu nay doi hoi hé théng diéu khién
phai ¢6 kha ning diéu chinh linh hoat dé thich tmg véi sur

thay d6i clia méi truong ciing nhur dc tinh sinh hoc cia
trimg trong timg giai doan phat trién ctia phoi.
Chu ky nhiét d6, d6 4m dbi voi may 4p don ky cho
trung ga Bong Tao dugc trinh bay nhu trong Bang 1:
Bang 1. Chy ky nhiét dg, do am doi véi may dp don

ky cho triung ga Pong Tdo
Ngay ap Nhiét do Do Am
Ngay 1-5 37.8°C 6061 %
Ngay 6-11 37.6 °C 55+57 %
Ngay 12-18 37.6 °C 50+53 %
Neay 19 37.2°C 60 %
Ngay 20-21 37.2°C 70+75 %

2.2 Mang noron déi khang[12][14]

Mang noron ddi khang GANs 1a mot mé hinh hoc
sdu bao gdm hai thanh phan chinh: b sinh (Generator)
va by phan biét (Discriminator). B§ sinh c6 nhi€m vu
tao ra dit liéu gia tir ngu nhién ngau nhién, trong khi bo
phan biét c6 gang phan tach giita dir liéu that va dit liéu
gid do bg sinh tao ra. Qua trinh hudn luyén GAN dién
ra theo co ché d6i sd: bd phéan biét khong ngimg céi tién
kha nang nhan dang dit liéu giao dién, nhung b sinh lién
tuc tdi uu dé tao ra sao dit liéu cho bd phan biét khong
thé phat hién. Nho su canh tranh ndy, GAN ¢6 thé tao ra
dir liéu gia c6 chat luong ngay cang cao, gan giong voi
dit liéu that hon.

GAN t6i uu hoa mot ham dbi khang:

min max V’ (D.G)=E,, . [logD(x)] y
+E,, . [log(1-D(G(2))) ] (
Trong do:

x 1a mau dir liéu that, dugc ldy tir phan phdi dir liéu
that p,,,(x).

z 1a nhiéu ngiu nhién, dugc 1ay tir phan phdi p_(z)
(thudng 1a phéan phdi chuén).

G(z) 1a dau ra cua Generator, tirc 1a dit lidu gia.
D(x) 1a xac suit ma Discriminator gan cho di liéu
that.

D(G(2)) la xac suat ma Discriminator gan cho dit
liéu gia.

Phuwong trinh cua Generator

Generator nhan mot vector nhiéu z ¢6 kich thuéc d,

qua cac tang noron dé tao ra dit lieu x,,,

G(z)=W,.oc(W,.z+b)+Db, 2)
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Trong d6:

Wi, W>1a ma tran trong s6 cua céac 16p an.

by, b, 1a bias cua cac 16p.

o(x) 14 cac ham kich hoat (¢ day 1a ReLU cho tang

an, va linear cho dau ra).

Phuwong trinh ciia Discriminator

Discriminator nhan dau vao la dit liéu that hodc gia

(x) va dua ra mot xac suat D(x) (that hay gia):
D(x)=c(W,o(W,x+b)+b,)  (3)

Trong do:

W3, Wy la trong s6 clia cac tang.

bs, by 1 bias.

Ham kich hoat o(x) 1a ReLU cho 16p 4n va sigmoid
cho dau ra.

Ham mat mat (Loss Function)

Ham mat mat ctia Discriminator:

LD = _EXD Prear (X) [log D(x)]
—Ea, [log (1- D(G(z)))]
Cuc dai hoa Lp gitip D(x) phan biét dit lidu that
va gia.

4)

Ham méat mét ciia Generator:

Le=-Ey, DOgD(G(Z))} ®)
Cuc tiéu hoa Lg gitp G(z) tao ra dit liéu c6 x4c sudt
duoc nhan dién 14 16n nhat.
Kién trac ciia Generator va Discriminator dugc
minh hoa & Hinh 1.

[ Generator ] [Discriminator ]

Latent | vector Ngay, Nhiét do,

b6 am

Dense Dense
(5,16) (3,16)
RelU RelLU

A W

Dense Dense
(16,3) (16,1)
Linear Sigmoid

Hinh 1. Kién truc cua Generator va Discriminator

2.3 Mang bd nhé ngin han dai (Long short term
memory - LSTM )[11][13]

LSTM (Long Short-Term Memory) la mot kién trac
mang noron dugc thiét ké dé ghi nhé thong tin trong
khoang thoi gian dai. N6 dugc gidi thidu lan dau boi
Sepp Hochreiter va Jiirgen Schmidhuber vao nam 1997
[13].

LSTM d duoc sira d6i theo mot sd cach quan trong
cho phép chung giai thich dit liéu trong qua khir bang
cac phuong phap wu viét. Cac thay ddi duge thuc hién
ddi voi LSTM giai quyét van dé do déc bién mét va cho
phép LSTM xem xét céc chudi dau vao dai hon nhiéu.

M>i té bao LSTM (LSTM Cell) dugc cdu truc dic
biét v6i ba cong diéu khién thong tin chinh, bao gom:

Cdng quén quyét dinh phan ndo ciia thong tin cii s&
bi loai bo khoi bd nhé. N6 str dung ham sigmoid dé danh
gia mirc d6 can thiét ciia timg thong tin. Gia tri dau ra
gan 0 nghia 1a thong tin d6 s& bi quén, gn 1 nghia 1a
gitr lai.

Cdng dau vao xéac dinh théng tin méi nao tir dau vao
hién tai s& duoc luu vao bd nhd. N6 bao gdm hai thanh
phan: Mot ham sigmoid quyét dinh phan nio nén duogc
ghi nhg. Mot ham tanh tao ra ng vién by nhd méi, chua
thong tin can thém vao. Két qua tir hai ham nay s& két
hop dé cap nhét bo nhé hién tai.

Cbdng dau ra quyét dinh thong tin nao s& dugc dua ra
lam dau ra cta t& bao LSTM. N6 ding ham sigmoid dé
x4c dinh phin quan trong, sau d6 nhan véi ham tanh cua
bd nhé hién tai dé tao ra dau ra.

Céu triic LSTM dugc mb ta & Hinh 2

oy [ . I
T f lalnn
fe i >(x) O
:r—)cll :r-)
Q o tanh g
by L1 ) _'hf
_d

Xt

Hinh 2. Céu triic LSTM

3. Thiét ké hé thong

3.1. Nhén dang mdy dp triemg ding mang noron
doi khdng

Bai toan dit ra 14 xdy dung mo hinh kiém tra va nhan
dang may 4p trimg ga dua trén dir lidu vé chu ky ap. Véi
dit liéu dAu vao ciia mé hinh bao gdm ba thong s6: Ngay
trong chu ky ap, nhiét d6 may ap (°C) va d6 4m may ap
(%). Dit liéu dua vao nhan dang la Bang 1. Ttr o, duara
muc tiéu 13 phan loai, kiém tra méay 4p c6 tuan thi dung
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chu ky 4p trimg ga Pong Tao hay khong.

Tl phuong trinh (2) dau ra G(z) 14 vector 3 chiéu
twong tmg voi [Ngay, Nhiét 6, Do am]. Pau ra G(z) la
vector 3 chidu twong tmg VO’l [Ngay, Nhiét d, Do am].

Dt heu dAu vio bao gdbm céc cip gia tri ngay, nhiét
d6, 36 4m va nhan (bung/ Sai) nhu Bang 2:

Bang 2. Dit liéu mdu

Ngay Nhiétdp | Do am Nhin
1 37.8 60 Pung

3 37.5 58 Sai
6 37.6 56 Piung
12 37.6 52 DPing
19 37.2 60 Pung
21 37.2 74 DPung

Dé dy doan may 4p trimg c6 hoat dong ding chu ky
hay khéng, nhém tic gia di 4p dung mang noron ddi
khang dé tao dir liéu gia lap va kiém tra cac diéu kién cua
may 4p. Néu mubn mé rong dit liéu mau hodc kiém tra
hiéu nang trén cAc tinh hudng khac nhau, c6 thé sir dung
md hinh GAN dé tao dit liéu gi4, sau d6 Discriminator
kiém tra tinh hop 1&. Pdng thoi, sir dung mang phan loal
dé huan luyén mang noron, tir @ nhan dang xem méy ap
¢6 hoat dong dung chu ky hay khong nhu ¢ Bang 2. Sau
khi chay code mé6 phong dung ngon ngit Python, ngoai
két qua du doan di trinh bay ¢ Bang 2 thi dic tinh dit
lidu dau vao va dit lidu gia 1ap tir GAN thu dugc ¢ Hinh
3 va Hinh 4.

Dac tinh dir liéu ddu vao

Trang thai (1: Biing, 0: Sai)

Hgby

Hinh 3. Bdc tinh dit liéu dau vao

DC tinh di liéu gid 13p tir GAN

. @ Hhigt 85 (gi lap)
e 036 ap)

Nyl

Hinh 4. Bac tinh dir liéu gia lgp tr GAN

3.2. Xdy dung hé thong diéu khién

M5 hinh mang LSTM 10 16p gdm:

3 16p dau vao, 3 16p LSTM: LSTM 128, LSTM 64,
LSTM 32 d¢ hoc cac mau thoi gian. 3 16p Dense dé xir
Iy dir liéu phi tuyeén. va 1 16p dau ra dy doan diéu chinh
nhiét do va do am.

MOi niit LSTM c6 ba thanh phan chinh:

Cong quén: Xéc dinh thong tin nao can bo:

fi=o (W lhpx]+b) (o)

Cdng dau vao: Quyét dinh thong tin méi can luu

i, =o(W,.[h_.x]+b) (7)

C, =tanh(W,.[h_.x]+b.) (8)

Cap nhat trang thai b nho:
C =/£.C.+iC ©)
Cdng dau ra: quyét dinh dau ra cia LSTM:

o, =c(W.[h.x]+b,)  (10)

Y
Trong do: W, W, ,W.,W, 1a cac trong s6

b,.b,,b.,b, 1a cic bias.

Cac l6p Dense

Sau LSTM, cac 16p Dense ap dung quy tic:
y=ReLUW x+b) (12)

Ham mat mat va t6i wu héa

Ham mét mat Mean Squared Error (MSE):

1 & ~\2
=N§(yi _yi) (13)

Mo hinh str dung Adam optimizer aé cap nhat trong

h, = o,.tanh(C,)

s.

Sau khi ding GAN dé mo hmh todn mdy 4p trimg,
bai toan diéu kh1en hé thong can cac yéu t6 sau: duy tri
nhiét d6 va d6 4m theo yéu cau ciia timg giai doan ap.
Nhan cac thong tin tir cac cam bién (nhiét do, d6 am) dé
tinh toan tin hiéu diéu khién. St dung mang noron hoi
quy dé du doan va diéu chinh. Nhu vay, dé diéu khién hé
théng ta can cac tin hiéu dau vao bao gdm: Ngay trong
chu ky p, nhiét do thuc t& va d6 am hién tai. Tin hiéu
dau ra 1a: mic diéu chinh quat/ nhiét d6 va muc didu
chinh phun suong dé dat yeu cau. bé xay dung hé thong
dicu khién nhiét do va do am cho may 4p trimg gia cAm
bang mang noron hdi quy sau (10 16p) ta xac dinh dugc
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cac thanh phén sau:

Input Layer: Nhan dit lidu d4u vao

Recurrent Layers: Bao gom cac 16p LSTM/ GRU dé
hoc mdi quan hé theo chudi thoi gian

Hidden Dense Layers: Dung céc 16p Fully onnected
d¢ tinh chinh dau ra

Output Layer: Pua ra tin hiéu diéu khién (gié tri diéu
chinh nhiét d6 va d6 am)

4. M6 phéng hé thong

Trién khai bﬁng ngén ngi Python st dung
TensorFlow/ Keras dé xay dung hé¢ thong diéu khién.
Dit liéu dau Vao cta hé thong bao gdm ngay, nhiét do
hién tai va do 4m hién tai, duoc thu thap tir cam bién
moi truong.

Mang noron LSTM ddng vai trd quan trong trong
qua trinh ra quyét dinh ctia hé théng. Thong qua qué
trinh huén luyén trén tap dir liéu lich sir, mo hinh c6 kha
ning du doan céc tin hiéu didu khién phi hop dua trén
cac diéu kién moi truong hién tai. Cu thé, hé théng sé
dua ra cac tin hidu diéu chinh nhu bat/tat bo gia nhiét
hodc quat lam mat dé diéu chinh nhiét d6, ciing nhu bat/
tt hé théng phun suong dé diéu chinh d6 am. Viéc diéu
chinh hé théng glup dam bao moi tru(mg trong may ap
luén duy tri & mure t6i wu, phi hop voi diéu kién can thiét
dé trimg phat trién mot cach tot nhat[11][13].

Nho vao kha nang hoc sau ciia mang noron LSTM,
hé thong c6 thé thich tmg véi sy thay doi ctia mdi truong
dua ra quyét dinh diéu khién chmh xac theo thoi gian
thyc. Diéu nay glup duy tri su 6n dmh cua nhi¢t do va do
4m trong mAy 4p trimg ma khong can su can thiép lién
tuc ctia con ngu’01 Tir d6, hé thong £op phan nang cao ty
16 né cua trimg, t6i wu hoa qua trinh 4p va giam thiéu roi
ro do bién dong méi truong.

Qua trinh kiém tra va tinh chinh bao gdm viéc hiéu
chinh m6 hinh dé giam sai s6 du doén, str dung cac chi
s danh gia nhu MSE (Mean Squared Error) hoic MAE
(Mean Absolute Error). Ngoai ra, hé théng can dugc
theo dbi va cap nhat dit liéu thuc & lién tuc nham cai
thién d¢ chinh x4c va kha nang thich ung véi diéu kién
mdi trudong thay doi.

4.1. Quy trinh huan luyén va két qua mo phong diéu
khién nhiét do va do am méy ap trimg ga Pong Téo giai
doan tir ngay 1 dén ngay 5

A. Input Layer (L6p dau vao)

Dit liéu dau vao c6 dang (samples, time steps,
features), trong do:

samples: s lwong mau dit liéu.

time_steps = 1: mdi mau chi c6 mdt budc thoi gian.

features = 3: gdm Ngay, Nhiét do hién tai, D6 4m
hién tai.

B. Lop LSTMI — (128 don vi no-ron, return
sequences=True) 128 don vi LSTM giup hoc céac dic
trung quan trong tir dit liéu dau vao.

return_sequences=True giit nguyén chudi dau ra dé
truyén sang 16p LSTM tiép theo.

Lép Dropout (0.2) gitip giam overfitting bang cach
loai bé ngau nhién 20% noron trong qua trinh huan
luyén.

C. Lop LSTM2 — (64 don vi noron, return
sequences=True)

Giup trich xuét dic trung sdu hon tir dit liéu tuan t.

return_sequences=True dé tip tuc truyén dir liéu
sang 16p LSTM tiép theo.

Lép Dropout (0.2) tiép tuc giam overfitting,

D. Lop LSTM3 — (32 don vi noron, return
sequences=False)

return_sequences=False vi day 1a 16p cudi cting, chi
liy dau ra cudi cting ciia chudi.

M hinh khéng can giit lai toan bd chudi dau ra.

E. Cac L6p Dense (Ldp 4n)

Sau céc lop LSTM, chiing ta sir dung cac 16p Dense
dé hoc cac dic trung phi tuyén.

Lop 64 noron + ReLU gitp tiép tuc hoc cac dic
trung quan trong.

Lép Dropout (0.2) giam overfitting,

Lép 32 noron + ReLLU va Lép 16 noron + ReLU tang
tinh phi tuyén

F. Lop Dau Ra

Lép Dense cudi ciing ¢ 2 noron twong (g voi Diéu
chinh nhiét d6 va do am.

Ham kich hoat linear vi daurala gia tri thyc.

Ta ¢6 kién tric mang nhu Hinh 5:
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l Input (Ngay, nhiét 46, d6 am)

LSTM | 128

l

Dropout (0.2)

l

LSTM | 64
Dropout
LSTM | 32
Y
Dense 64. ReLU

Dropout (0.2)

l

Dense

32, ReLU

Dropout (0.2)

|

Dense (32, ReLU)

Dense (16, ReLU)

Output Dense

| output (niet ao. a6 4m)

Hinh 5. Cdu triic mang noron
Két qua md phong hai thong so dau ra 1a nhiét 49 va

,
d0 am nhu Hinh 6
Whit 3 déu ra vs Nhigt di dat D4 §m diu ra vs B3 §m dit
—— hihi 6 o 8 im ddura
-
"
2 mo £
q go -~
Eus E
. &
o] .
s Py

Hinh 6. Ddc tinh nhiét dg va d¢ am mdy dp trimg

giai doan tir ngay 1 dén ngay 5

Sai léch gitra gia tri dau ra va gia tri dat
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Hinh 7. Sai lech giira gia tri dau rava gia tri dat

Sai 1éch gitra nhiét 49, do 4m cua may ép va gia tri
nhiét 6 va d6 4m dit & Hinh 4 cho két qua 13 0 dam bao
tinh chinh xac.

4.2. Két qui mé phéng cd chu kp dp triig

Sau khi chay chuong trinh, ta thu dugc két qua mo
phdng nhu sau:

Dic tinh tin higu diéu khién nhidt 69

Dy tinh tin higu diéu khién 66 dm

) -+ Ddscrnrnsds 'O |

\ g i

Hinh 8. Pdc tinh tin hiéu diéu khién nhiét 3, dé am

Dac tinh nhiét do va do 4m cla may &p

Nhiét dé hién tai (°C)
—a— D dm hién tai (%)

Hinh 9. Ddc tinh nhiét dé va dg am ciia mdy dp
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Két qua md phong trén Hinh 9 cho thiy st dung
mang noron trong viéc diéu khién nhiét d va do am 1o
ap trimg ga Bong Tao dam bao do chinh xac cao. Hé
thong diéu khién thong minh da xu ly thong tin, dit li¢u
cho phép didu khién dugc ca qua trinh voi cac dit liéu
thay doi ding nhu mong muén vé d6 am va nhiét do
duoc chia 1am céc giai doan trong 21 ngdy ap trimg ga
Dong Tao do 14 tir ngay 1+5 ciia chu ky 4p yéu cau nhiét
do may 37,8 °C, 6 am 6061 %. Tlr ngay 6+11 cia chu
ky ap yéu nhiét d may 37,6 °C, 6 am 5557 %. Tur
ngay 12+18 ctia chu ky ap yéu cu nhiét do may 37,6 °C,
d6 am 5053 %. Ngay thir 19 yéu nhiét &6 may 37,2 °C,
d6 4m 60 %. Tir ngay 2021 cta chu ky 4p yéu nhiét do
may 37,2 °C, d6 4m 7075 %.

Tuy nhién so sanh két qua trén Hinh 6, Hinh 7 cho
thay khi diéu khién mot giai doan 5 ngay dau ciia chu ky
ap trimg cho két qua chinh xac hon so véi két qua trén
Hinh 9 diéu khién c4 chu ky.

5. Két luan

H¢ théng diéu khién tu dong dugc phat trién nham
t0i uu hoa qua trinh 4p trimg thong qua viéc duy tri nhiét
d6 va do 4m ¢ murc chinh xac trong timg giai doan phat
trién ciia phoi. Mo hinh ¢6 kha ning dy doan va diéu
chinh kip thoi cac bién dong méi trudng, chang han nhu
sy thay d6i nhiét do bén ngoai, giup dam bao didu kién
t6i uru bén trong méay ap. Nho vao kha nang hoc va thich
nghi ctia mang noron LSTM, hé théng c6 thé dua ra cac
diéu chinh phu hop theo thoi gian thuc, han ché sai s va
t6i wu hoa hiéu suat hoat dong. Bén canh d6, hé thong
dugc thiét ké thong minh, linh hoat, gitip tiét kiém nang
luong bang cach chi kich hoat cac thiét bi khi can thiét.
Diéu nay khong chi giam chi ph1 van hanh ma con nang
cao hi€u qua ap trimg, gop phan gia tang ty 1¢ no va cai
thién chét luong con gidng.
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