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In this paper, we focus on building a system capable of controlling
and monitoring important parameters related to poultry incubation
such as temperature, humidity, egg turning, light, ventilation and cool
eggs. The product design of this study inherits and promotes the
advantages of commercialized products on the market such as the
application of Internet of Things technology to build a system for
accurate results, fast time, high reliability, reasonable price. The
system's functions when built, will meet real-time requirements such
as: actual data from the incubator can be monitored directly or
remotely via Web application or SmartPhone. Through which the user
can adjust the parameters on the system so that the incubation process
achieves the highest success rate. The experimental results show that
the system operates stably and meets the requirements set forth by the
design. The actual product is highly rugged, easy to install, operate,
maintain and maintain when in use.
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Diéu khién

Trong bai bao nay, Chung toi tap trung nghién ctru xay dung mot hé
thdng c6 kha ning dleu khién va gidm sat cac thong s6 quan trong
lién quan t6i qua trinh 4p tring gia cam nhu nhiét do, dd am, khau
dao trimg, anh sang, thong gié va lam mat tring. Thiét ké san phdm
cta nghién ctru nay ké thira va phat huy duoc cac wu diém cta céc san
pham da dugc thuong mai hoa trén thi truong nhu ing dung cong nghé
mang két ndi van vat dé xay dung hé théng cho két qua chinh xAc,
thoi gian nhanh chong, dg tin cdy cao, gid thanh hop ly. Céac chirc
nang ctia hé théng khi xay dung xong s€ dap ung duoc cac yéu ciu
theo thoi gian thye nhu: dir liéu thyuc té tir long ap co thé theo doi truc
tiép hodc tir xa thong qua tmg dung Web hodc SmartPhone. Thong
qua d6, ngudi sir dung c6 thé didu chinh cac thong sé trén hé thong
dé qua trinh 4p tring dat dugc ti 1 thanh cong cao nhét. Két qua thyc
nghiém danh gia cho thy hé thong hoat dong 6 6n dinh, dap g duoc
cac yéu cau dé ra theo nghién ctru thiét ké. San pham thyc t& c6 do
chic chan cao, dé lap dat, van hanh, bao dudng va bao tri khi sir dung.
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1. Gidi thiéu

Hién nay, viéc ing dung céc tién bd khoa hoc ky thuat vao trong nong nghiép di va dang dién
ra kha manh tai Viét Nam. Dién hinh d6 1a ung dung cong ngh¢ thong tin, cong ngh¢ mang két
ndi van vat (Internet of Things - 10T) vao viéc xay dung, thiét ké cac thiét bi, may moc phuc vu
phat trién kinh t& dé dat dugc ning suit va san luong cao, gitp nguoi néng dan tang thém thu nhép.
Day ciing la bai todn ma cac nha nghién ctru va cc nha phat tnen dang 1am rét tich cyc [1]-[3]. Cac
san pham hodc cac nghlen ctru d4 cong bd vé may 4p tring gia cam hién nay hau nhu 1a cac san pham
da duoc thuong mai hoa, gia thanh kha dat do va thuong chi ap dung tai cac doanh nghiép c6 dau tu
quy md 16n, phai b6 chi phi dé mua lai cong nghé san xudt may, c6 thé 4p mét lac tir 1500-2000 qua
tring trong mot 1ong ap trimg. Day chinh la nhimg yéu diém, han ché ma kho ap dung tai cac ho gia
dinh & cac viung qué co6 kinh té han hep, ba con kho ¢6 thé dau tu dugc.

Muc tiéu ctia nghién ctru nay 1a ké thira va phat huy cac tinh ning ciia cac san phim hoic
nghién ctru trudc d6 nhu: linh kién va cong nghé sir dung co gia thanh thap, d& tim mua; dir liéu
thu thap thong qua thoi gian thyuc, ngudi ding c6 thé quan sat va theo doi & bat ky noi dau (6 xa)
thong qua mang Internet (st dung tmg dung Web/App cta hé thng); quy trinh sir dung don gian;
c6 thé san xuét hang loat v6i gia thanh ré va rat pht hop vé6i cac ho gia dinh tai cac ving qué Viét
Nam. Hon nita, tinh méi trong nghién ctru nay 13 hé théng c6 thé sir dung cho viéc ap moi loai
trimg gia cam, thay vi chi mot loai nhu cac san phém nghién ctru da dugc cong b trude do; Hé
thong c6 camera giam sat hinh anh bén trong 10ng ap ma khong can phai mé nép, giup cho long
ap trung han che that thoat nhiét, nang cao hiéu qua cho 16ng ap tring; Mot ky thuat vién co
chuyén mén vé chin nudi c6 the tu van, ho trg k¥ thudt cho nhiéu ho gia dinh tir xa thong qua
mang Internet. Dya trén cac yéu t6 cua vige ap trimg trong ty nhién do cac loai gia cAm thuc hién,
may ap tring s€ dap tmg duoc cac yéu cau veé ky thudt tuong tu [4], [5]. Céac loai tring gia cAm
khac nhau s€ c6 cac yéu cau khac nhau vé d6 4m, nhiét 6 va thoi gian ap trimg nd. Vé co ban,
khi thiét ké may ap tring tu dong can dap ung dugc cac tinh nang nhu: diéu chinh nhiét do thich
hop, cach déo trimg thong minh, do 4 4m phu hop va kha ning thong gi6 [6]-[10]. Céc thong sb ky
thuat déu dugc diéu chinh tryc tiép trén may hoic diéu chinh tir xa.

2. Nhirng thong s6 quan trong trong qua trinh p trirg

Trén co s& cac yéu td cua viée 4p trimg trong tu nhién trén thuc t& do gia cam thuc hién,
16ng/may ap trimg can duoc thiét ké dua ra phuong phap thyc hién tuong tu. Cac thong sd vé
nhiét 46, do am, thoi gian dao trimg, kha ning thong gid va lam mat trimg 1a cac yéu td ¢ anh
hudng rat 16n dén qua trinh p trimg dat ti 16 thanh cong cao hay thip. P6i voi mdi loai trimg lai
c6 thong sé khac nhau, do d6 ngudi chian nudi can ném rd vai tro cua cac yéu t6 nay dé tién hanh
qué trinh 4p tring dat hiéu qua cao. Cac long/may ap trimg can co t01 thiéu cac chirc nang theo
doi, dleu khién lién quan t6i cac yéu t6 nay. Méi lién hé cua cac yéu t6 nay toi qua trinh 4p trimg
bao gbém [4]-[6]:

o  Nhiét do: Nhiét do c6 sy anh huong truc tiép va quan trong nhit téi qua trinh phat trién
cua phoi. O mdi giai doan ép trimg s& can diéu chinh nhiét d6 khac nhau dé tru'ng c6 thé phat
trién binh thuong. Trong khi ap phai bao dam yéu t6 nhiét 46 phu hop cho tumg giai doan. Dé gitr
nhiét, cac 1ong 4 ap can c6 vo dugc thiét ké day va c6 chic nang cach ly tot, c6 kha nang luu nhiét
khi mat dién. Long ap can 6 cac hé théng day dién tré c6 chirc ning sinh nhiét tiiy vao yéu cau
thiét ké nhu thé tich 16ng ap, giai doan ting, giam nhiét.

o Do trieng: Day 1a khau thir hai trong qua trinh 4p tring. Thong thuong, tring s& duoc
dao vai gid mot lan (mdi lan kéo dai khoang 10 phat). Muc dich cua viée dao trimg khi ap 1a
tranh cho phéi dinh vao vo trimg, 1am tang qua trinh trao dbi chit bén trong trimg, lam cho phoi
phat trlen mot cach tot nhat. Viéc déo trimg dugc thyc hién chdm tranh viéc va dap lam hong
trimg ap. Dan dao sir dung goc ddao khong qua 60 do hodc co thé thap hon tiy vao viéc thiét ké
cua gid chira/dung trimg.
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o P am: Cung nhu nhiét do, do am dong vai tro quan trong trong qua trinh hinh thanh
phoi va trao d6i chit ctia tring. Trong qua trinh tiép nhiét dd cho trimg, luong nude s€ bi thoat
hoi dan. Do d6 long/may ap trimg phai c6 hé thong cung cap d6 am ty dong va diéu chinh duoc
murc do tuy yéu cau. Thong thuong, long ap trimg can ¢6 gian phun nudc tu dong dé gitr cho do
am khong bi thay doi tiiy vao timg giai doan ap tramg.

o Thong glo Pay 1a vain dé quan trong trong cac long/rnay ap trimg, ¢ anh hudng truc
tiép dén viéc can bang nhiét do, do am, khi CO,. Mot hé thong thong gi6 tbi thiéu phai co thlet bi
quat, ctra hat va xa khi... Cac quat thong gié phai dugce gan v6i cira ch6p maé tu dong mdi khi
quat hoat dong. Viéc nay nhim dam béo viéc cach ly v6i moi truong bén ngoai va 6n dinh viéc
giit nhiét cho 1ong ap.

o Lam mat trimg: D4i v6i nhitng loai trimg thiy cam nhu vit, ngan..., viéc 1am mat 13 bét
budc do ciu tric clia vo va cac tinh ddc thu riéng. Trong qua trinh trao d6i chat, trimg giai phong
nhiéu ning luong, do d6 phai lam mat cho tring dé giai phong ning luong du thira.

Céc thong sb lién quan t&i qué trinh dp tring cua ting loai gia cAm cu thé dugc thé hién nhu
trong Bang 1.

Bang 1. Bang tom tdt cdc thong sé can thiét trong qud trinh dp trimg gia cam

Loai tring Thoi gian 4p Nhiét d§ (°C) P am (%) Ngay ngiung P) 4m ba
ddo ngay cudi (%)

Ga 21 ngay 37,4-37,8 55-65 Ngay 18 60-70
Vit 28 ngay 37,4-37,8 55-65 Ngay 25 60-70
Ngan 35-37 ngay 37,3-37,8 55-65 Ngay 31 60-70
Ngdng 28-34 ngay 37,3-37,8 55-65 Ngay 25 60-70
Ga Lo6i 23-28 ngay 37,4-37,8 55-65 Ngay 21 60-70
Chim Cbng 28-30 ngay 37,3-37,7 55-65 Ngay 25 60-70
Chim Cut 17 ngay 37,3-37,5 55-65 Ngay 15 60-70
Bb Ciu 37,4-37,8 55-65 60-70
Chim Tri 28-23 ngay 37,2-37,5 55-60 Ngay 18 50-60

3. Thiét ké hé thong

Trong khudn kho bai bao, nghién ctru dugc thuc hién & mirc trong phong thi nghiém, do d6 hé
thong duoc thiét ké dua trén su ké thira va phat huy tir cac san pham di dugc thuong mai hoa trén
thi truong tinh toi thoi diém hién tai va cac nghién clru da duoc cong bd trude d6 dé nhom dé
xuit cho thiét ké san phdm ctia nghién ctru nay [8]-[15]. Chi tiét vé phuong phap duoc thuc hién
nhu phan duéi day:

3.1. Thiét ké phin cieng cho hé thong
3.1.1. So do khéi tong thé

So d6 khéi hé théng dugc mo ta nhu Hinh 1 bao gom 8 khdi chirc ning chinh: Khéi xu ly
trung tdm (HO1), Khéi cam bién(H02), Khdi hién thi (H03), Khdi thoi gian thuc (H04), Khéi diéu
khién (H05), Khéi cai dat (H06), Khdi LabVIEW(HO07), Khéi dir liéu IOT (HO8) va khdi ngudi
dung. Thiét ké chi tiét timg khdi dugc thé hién trong cac ndi dung sau:

3.1.2. Khoi xir ly trung tam (HOI)

Khéi xir 1y trung tAm 12 mot vi didu khién nhing ngoai thuc hién cac chirc nang nhu cac vi
diéu khién khac nhu 8051, PIC, Arduino... N6 con phai thuc hién nhiém vu quan trong 13 truyén
thong dir liéu 1én Websever sir dung chuan truyén théng Wifi. Qua qué trinh nghién ciru, nhém
tac gia lya chon chip Wifi ESP8266 NodeMCU la kit phét trién dya trén nén chip Wifi SoC
ESP8266 vai thiét ké nho gon d& str dung ph hop phat trién cac hé thdng didu khién tir xa, dic
biét 1a cac (g ung lién quan dén loT.
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3.1.3. Khdi cam bién (H02)

Khéi cam bién c6 chirc nang thu thap gia tri nhiét &6 va do am trong 16ng 4p trimg dé truyén
vé khéi xir Iy trung tam MCU ESP8266. Trong h¢ thong, nhém tac gia st dung cam bién do nhiét
do va do am la DHT11 tich hop cd hai chire nang do nhiét do va do am. So d6 mach nguyén ly két
ndi cam bién DHT11 vai khdi xtr ly trung tim MCU ESP8266. Chan dir liéu cam bién duoc ndi voi
chan D5 cua MCU ESP8266:

Dir liéu IOT s
(H8) =P Nguoi dung
Khéi diéu Khéi cam
khién — bién
(HO5) (H02)
£ ae o4 Khéixt"rl}'/trung Kooz .
thi| 821) dat tam MCU ‘ | Kh(()|1_| }(1313?;1 thi
(Ho1)
Khéi Khéi thoi
LabVIEW = gian thuc
(HO7) (HO04)

Hinh 1. So do khai cua hé thong
3.1.4. Khéi hién thj (H03)

Khoi hién thi ¢6 chire nang hién thi gid tri nhiét do va do am trong long ap. Khéi hién thi six
dung man hinh LCD kich thuéc 16x2 giao ti€p vei khoi xit 1y trung tam thong qua chuén 12C.
Chén SDA, SCL duogc ndi lan luot vai chan D3 va D4 cua khoi xu ly trung tam.

3.1.5. Khgi thei gian thyc (H04)

Khéi thoi gian thuc c6 chire nang cung cap gié tri thoi gian thuc cho hé théng phuc vu chirc
ning hen gio thuc hién cac chirc ning trong hé théng. Khoi thoi gian thyuc sir dung DS3231 sir
dung thach anh ndi nén c¢6 do chinh xc rat cao, duoc sir dung dé cung cap thang tin thoi gian:
ngay, thang, nam, gid, phut, gidy cho vi diéu khlen qua giao tiép 12C, mach tich hop sin PIN dé
duy tri thoi gian trong truong hop khong cap ngu0n ngoai ra mach con duoc tich hop thém
IC EEPROM AT24C32 dé luu trit thdng tin khi can, thich hop cho cé4c wng dung diu khién hozc
ddng bo dir lidu thoi gian thuc RTC.

3.1.6. Khéi diéu khién (HO5)

Khéi diéu khién trong hé théng lam nhiém vu diéu khién hoat dong caa hé théng cip nhiét, hé
thong luu thong khong khi trong |6ng ap ludn dugce luu thong, hé théng tao do 4m va hé thong dao
trang. He thong cap nhiét cho Iong ap st dung dén soi dot cong suat 40W sir dung dién &p xoay
chiéu 220V (AC) duoc diéu khién bang relay RL1. H¢ thong luu thong khi str dung quat mot chiéu
(DC) dugce diéu khién bai Relay RL2. Hé thong tao do am cho 16ng ap str dung may bom mt chiéu
(DC) véi dau ra dang swong mu dugc diéu khién boi Relay RL3. Hé thong dao trimg sir dung hai
ddng co Servo véi goc quay 45 do duge didu khién chung bang mot duong tin hiéu.

3.1.7. Khéi cai dat (HO6)
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Ldng 4p tring ¢ chic ning cai dit gia tri ngudng vé nhiét do va ¢6 4m mot cach linh hoat
phu hop Véi ting loai tring gia cam. Khéi cai dit sir dung ba nit bam SW1, SW2, SW3 duoc nbi
lan Iuot vai chan D6, D7,D8 ciia MCU. Phim SW1 c6 chirc nang Iya chon va thiét 1ap gia tri nhiét
d6 va do am cho 16ng 4p. Phim SW2, SW3 c6 chirc ning ting hoac giam gié tri nhiét do va do am
cho long 4p.

3.1.8. Két qua thiét ké hé thong phdn ciing

So d6 mach nguyén Iy thiét ké toan h¢ thong phan cimg nhu Hinh 2 duoc thiét ké dua trén cac
thiet ke chi tict tung khoi da dugc :[rinh bay ¢ phan trén. Tur do, nhom tac gia da thiét ké, xay
dung thanh mé hinh hé thong thuc té nhu Hinh 3.

HD1

vee Ve renl LCD 16x24 vee
4 ” VR o[ ale T
> 0K |
scL L
- SDA
= Ic \ngc) [ h*ﬂ\" %54 ¢ DO DIDID:D4DsDDT K [
PEN 531 BOT v e I T = TTTTT- T
1 6 D§3231 GND =
1 g A0 Do |18 :
= 2 . 7 = vC I«© GRD
B2 rARE em| s GND 16 [voe a0 L
. 4 spE D3 12 571 spa Al |-
RL3 o 21 sm e [0 O] ser W [
(AT B0 2 1w €1 spr sy (2L ERE T
e Y I VR
1AY PHUN SUGNG 10 E}E\}]() gf H ] yj GhP]; .
¥ | O T 1
3.3V Dg (2
) o i PCEESAT =
15| EX R GND
. T RST TX [5—
[ - I | oxp D [
1 ocuay 5] G v [0
DAOTAUNG = E5P5366 1c
< Ic1
1 ' pour
2 | exp
3 vee
DHTI

Hinh 2. So' dé mach téng thé toan hé thong
Theo thiét ké trong Hinh 2: cam bién do nhiét do va do am trong Iong 4p tring giao tiép voi
khoi xu 1y trung tam qua chan D5. Khoi hién thi giao tiep khoi trung tam qua chan D3, D4. Khoi
thoi gian thuc két n6i khoi trung tdm qua chan D1, D2. Khéi cai dat noi véi khoi xir ly trung tam
qua chan D6, D7, D8.

EoPD

Hinh 3. Hinh dnh mé hinh Iéng dp tring trén thuc té
3.2. Thiét ké phan mém
3.2.1. Yéu cdu thiét ké phan mém

Dua trén co sé nghién ctru, phan tich va danh gia dugc trinh bay & muc trén dé 1am co s& cho
thiét ké hé thong phan mém diéu khién hé thong. Thiét ké phan mém can dap tng dugc cac yéu
cau nhur sau:

- H¢ théng hoat dong hoan toan tw dong, gia tri nhiét do d6 4m hién thi truc tiép tai 16ng 4p trimg.

- Hé thong 6 chure nang cai dat gia tri nhiét do ngudng nhiét do va d6 &m phu hop véi tung
loai trimg gia cam theo (Bang 1). Hé thong c6 chiic ning diéu khlen va giam sat tr xa qua mang
Internet. Viéc diéu khién tir xa, cai dit hen gid dao trimg theo y mudn thong qua mang Internet.
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- Trang thai hoat dong cia Iong ap c6 thé dugc giam sat va dleu khién thong qua may tinh. Co
hinh 4nh dé quan sét trong 16ng 4p trimg ma khéng cin phai mé nap.

3.2.2. Xdy dung phan mém diéu khién, gidm sdt tir xa qua IoT

a. Xdy dung co sé dir ligu ToT: Hé thong xay dung co s& dit liéu ToT trén nén tang FireBase
nhu hinh 4 12 mot co so dit liéu NoSQL duogce luu trit ddm may cho phép luu trit va ddng bo dit
liéu dudi dang JSON va duoc dong bo hoa theo thoi gian thuc cho moi két néi. Firebase sir dung
ddng bo hoé dit lidu, mai khi di liéu thay déi, moi thiét bi két néi s& nhan duoc thay ddi lap tuc.
Ung dung sir dung Firebase van kha dung khi ngoai tuyén vi (Firebase Realtime Database) van luu
dir liéu trén local. Khi két ndi duoc thiét 1ap lai, thiét bi s& duoc cap nhat tat ca nhiing thay doi nao
dd bo 1& va ddng bd hoa dit liéu hién tai véi may chu. Firebase Realtime Database c6 thé duoc truy
cap truc tiép tir thiét bi di dong hodc trinh duyét web.

Realtime Database

Data  Rules Backups  Usage

Q) Protect your Reatime Database resources from abuse, such as billing fraud or phishing

€3p8266-i0t-5bf73

Ll humidiey:[01 | x

L temp: 28

Hinh 4. Co s¢ diF liéu thiét Idp trén Firebase

b. Thiét ké ing dung diéu khién giam sat: Gié tri nhiét 6 va d6 4m do duoc trong long 4p
dugc gui t6i may chu co so dit liéu Firebase theo dia chi da duoc thiét 1ap & phan trén. Tir may
chu s& guri két qua dén nguoi dung khi cai dat phan mém do nhém xay dung trén nén tang
Android, 10S hoc trinh duyét Web. Phan mém thiét ké hién thi duoc gid tri nhiét do va do am
theo thoi gian thuc. Piéu khién dao trang tir xa theo ¥ ngudi dung, khi nhan nit ON tring s&
dugc ddo di dao lai ¢ téc do cham véi goc 45 do va nhan nit OFF hé thong d4o ngimg va dua
tring vé trang thai ban dau. Chirc ning thiét 1ap hen gio dao tring cho 16ng 4p khi can xéac dinh
thoi gian dao tring trong sudt thoi gian 4p tring, chon thoi gian (TIME) va ngay thang (DATE)
khi mudn hen gio chon (SET) mudn hiy ché d6 hen gio chon (CANCEL) hé thong tu dong déao 5
1an véi goc quay 45 do. Hinh énh cta tng dung nhu Hinh 5.

08028 C@ - CAE ol 17% 2

| e e @D |
then” set [NISTEED - (TED to | (%) join | get KEITRD
a ‘&
CHE o (O o |
then  set [FFEED . AR to | (<) join ¢ get KEITRE

S

when _AfterTimeSet
do  call _SefTimeToDisplay
hour -
minute o Minute - |

L.
when ETEETHED AfterDateSet
do  call SetDateToDisplay
year | Year - |
month 2 Month - |
day | ~Day - |

Hinh 5. Giao dién va code phan mém giam sat tir xa
3.3. Thiét ké phan mém giam sdt diéu khién trén may tinh

Phan mém giam sat diéu khién trén may tinh cd chirc ning nhan két qua do nhi¢t do va do am
de truyen vé may tinh. Phan mém giam sat trén méy tinh duoc xay dung bang lap trinh LabVIEW
gdm ¢6 céc chic nang chinh sau:
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- Hién thi két qua do nhiét do va d6 am theo thoi gian thuc trong long 4p.

- Hién thi hinh anh trong long 4p trang thdng qua camera dé giam sat cac hién twong xay ra
trong Iong, dac biét la giai doan triing no.

- Hién thi thoi gian thuc trong qua trinh giam sat dé thuc hién diéu khién hé thdng néu can.

- Biéu khién hoat dong cua dén, quat, may phun suong va dao tring tir xa qua may tinh. Khi
nhiét @6 thip hon nhiét do thiét 1ap cho 15ng 4p tring, dén bat dé cung cap nhiét do cho 16ng ap;
khi nhiét do Ién hon nhiét do thiét lap, dén tu tit d& dua vé nhiét do thiét lap. Khi do am trong
Iong 4p trieng thap hon gia tri thiét 1ap, may phun suwong tao am hoat dong dé ting do am trong
1ng ap, quat hoat dong dé lam lwu thong khong khi va phan tan d6 4m dong déu bén trong 16ng.
Chirc niang dao trimg duoc thiét 1ap trén phan mém diéu khién tir xa qua smatphone theo thoi
gian mong mudn hoic dao tring truc tiép trén may tinh thong qua LabVIEW.

4. Panh gia chirc niing hé thong

Dé danh gia cac chic ning trong hé théng, nhom tac gia tién hanh xay dung mé hinh dé danh
gid cac chirc ning clia hé thong. Do thoi gian va kinh phi c6 han, nhém tac gia khong tién hanh
ap thir ma dya trén két qua nghién ciru cta cac dé tai trude (4 duge cong bd) dé 1am co sd thiét
1ap cac thong sé cho 16ng 4p trimg. Sau khi thiét 1ap cac thong s gii han cho 16ng p sir dung
thiét bi tao nhiét tir dén soi dot, thiét bi giam nhiét tir quat, thiét bi thay d6i do am tir may phun
swong dé dua cac thong sb dat dén cac gia tri thiét lap, tir d6 ghi lai két qua thé hién trén hé
thong. Két qua danh gia hé théng thuc hién qua cac 1an thiét 1ap théng sb gidi han cho 16ng ap
trimg thong qua cac phim cai dat hé théng va quan sat, ghi lai két qua.

Lan 1: Cai dit nhiét d6 37, 8°C, d6 am cai dét 63% sau mot khoang thoi gian. Hinh 6 va hinh
7 lakét qua thu duoc trong 16ng 4p trimg sau 10 phut 01 gidy ké tir thoi dlern thlet 1ap hé théng.

&
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NHIET DO
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20 AM
THIET LAP HEN GIO

TIME DATE SET CANCEL

EXIT

Hinh 6. Két qua thu dwoc trén long dp va trén SmartPhone
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Hinh 7. Két qua hé thong trén may tinh
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Tir két qua thu dwoc trong hinh 6 va hinh 7, ta thiy hé thong d thiét 1ap gia tri theo ding yéu
cau nhu thong s6 cai dat. Nhiét d6 va do am hién thi trén ca ba giao dién 1a nhu nhau. Hinh anh
bén trong 1ong ap da hién thi 1én hé thdng gitip cho viéc giam sat hinh anh bén trong 16ng thuan
loi hon.

Db thi thoi gian so sanh nhiét do trong 16ng 4p véi nhiét d6 méi trudng cap nhat dir liéu theo
thoi gian thuc duogc thé hién nhu trong Hinh 8.

Nhiét do trong 16ng ap trirng Nhigt dd moi trurdng

Hinh 8. Pé th; thei gian so sanh giia nhiér dé trong long ap tring va nhiét dg méi truong
Tir do thi thoi gian ta thy, nhiét d6 méi truong tai thoi diém thiét lap thong sb cho long ap
trimg 1a 26 do (thoi gian tir 15:15: 26), dua 1én nhiét do thiét lap cho 16ng ap tring 37,8 do
(thoi gian lac 15:25:27), ta thay thoi gian dé hé thong dua tir nhiét 6 moi truong 18n nhiét do
thiét 1ap mat 10 phat 01 gidy. Két qua danh gia hé thdng trong cac 1an tiép theo dugc thé hién
nhu trong Bang 2.
Bang 2. Két qua déanh gid hé thong trong cdc lan thik nghiém

Gid tri cai dat Két qua
Lan ban diu Thoi gian
Nhi¢t @9 Do 4m Long ap May tinh Smat phone thiét 1ap
°C (%)  Nhi¢tdd Poam Nhi¢tdd Poam Nhigtdd Poam  (Phar)
1 37,8 63 37,80 63 37,80 63 37,8 63 10,1
2 37,6 58 37,60 58 37,60 58 37,6 58 9,2
3 371 65 37,1 65 37,10 65 37,1 65 8,8
4 37,0 60 37,00 60 37,00 60 37,0 60 8,6

Tir bang s6 ligu tong hop két qua thir nghiép cai dit hé thong ta thdy, hé thong hoat dong
chinh xac theo cac thdng so cai dat ban dau va thoi gian thiet 1ap hé thong nho hon 10 phut dé
dua nhiét o long ap trieng tur nhiét d6 moi truong 1€n nhiét d6 can thiét cho 1ong ap trang.

5. Két luan

Bai bao da trinh bay qua trinh xay dung h¢ thong léng ap trimg trén co SO ké thira nhirng uu
diém cua cac san pham da duoc cong b trude d6. Hé thong da dap tng tbt cac yéu cau chu yéu
cua mot long/may 4p trimg gia cam va phat huy dugc mot sé vu diém méi, do 1a co thém kha
nang diéu khién, ~giam sat h¢ thong tir xa qua mang Internet trong thoi gian thyc. Két qua san
pham trén thyc té da dugc danh gia thuc nghiém céc tinh nang cong ngh¢ cho d6 chinh xéc cao,
hé thong hoat dong 6n dinh va c6 thé dua vao st dung trén thuc t€ tai cac hd chin nudi vira va
nhé & cac vung qué Viét Nam.

Loi cam on
Két qua nghién ciu nay la san pham cua dé tai nghién cau khoa hoc cip Co s ¢6 mé sb

T2022-07-05, duogc tai tro bai kinh phi cua Trwong Pai hoc Cong nghé thong tin va Truyeén
théng — Pai hoc Thai Nguyén.
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