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This paper presents a model of raising native dogs using Internet of
Things technology. The study surveyed the breeding process at three
Vietnamese native dog farms in the northern mountainous provinces of
Vietham. From this, it analyzed the stages that can be automated, in
order to optimize the breeding process, monitor the development of
native dog breeds. The research focused on the H'Mong bobtail dog
breed as the subject for study and testing. The goal was to minimize
costs and reduce the number of livestock workers required on a farm.
We designed an Internet of Things system that integrates sensors to
monitor activities, living environment, automatic feeding system,
cooling system in summer and heating system in winter, and cameras to
monitor the condition of individual dogs. The results show that this
model not only improves breeding performance but also retains the
natural characteristics of Vietnamese native dog breeds. The study aims
to promote the model of raising native dog breeds for households and
farms in Vietnam.
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Bai bdo nay trinh bay mo hinh chdn nudi ché ban dia ng dung cong
nghé Internet van vat (Internet of Things). Nghién ctru di tién hanh
khao sat quy trinh chan nu6i tai 3 trang trai chd ban dia Viét Nam tai
cac tinh mién nai phia Béc Viét Nam. Tir do, céc cong doan c¢o thé tu
d6ng hoa nham t6i wu hoa quy trinh chin nudi, giam sat qua trinh phat
trién ciia cac gidng cho ban dia. D6i tugng nghién ciru va thir nghiém
trén giéng ché H’Méng coc dudi. Muyc tiéu chinh 1a giam thiéu chi phi,
giam nhan céng chin nudi dbi véi mot trang trai. Ching t6i da thiét ké
mot hé théng Internet van vat tich hop cam bién theo ddi hoat dong,
moi trudng séng, hé théng cho an uéng tu dong, hé théng lam mat vao
mua hé va sudi 4m vao mila déng va camera giam sat tinh trang ciia cac
c4 thé cho. Két qua cho thdy mé hinh nay khong chi cai thién hiéu suét
chin nudi ma van gilt dugc dac tinh ty nhién cta cac giéng cho ban dia
Viét Nam. Nghién ciru nhiam thic ddy mo hinh nuéi cac giéng cho ban
dia cho cac hd gia dinh, céc trang trai tai Viét Nam.
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1. Gi6i thiéu
Hién nay, nhu ciu nudi cho cta cic ho gia dinh dang phat trién kha manh, trong d6 ngoai cac

dong ch6 nhap ngoai con c6 mot sb luwgng kha 16n cac gia dinh nuodi cdc dong cho ban dia Viét
Nam bao gém 4 gidng ché ban dia da duogc cong nhan va nghién ctru: chd xody Phii Qudc, cho
H’Méng coc dudi, cho xu Bic Ha va cho Dingo déng dwong. Trong dé, gidng cho H’Méng coc
dudi co gia tri kinh té cao da dugc Trung tim Nghién ctru Nhiét doi Viét Nga, Bo Qudc phong
[1] nghién ctru va danh gid kha cao, co the thay thé cac gidng ch6 dugc nhép vé sir dung trong
cac cong tac nghiép vu. Déy ciing l1a gidng ché dang dugc nudi kha phd bién tai cac tinh mién
Bic va dang phat trién vao cac khu vuc Nam, Trung bo do ¢6 nhleu dic diém phu hop v6i moi
truong nudi clia cac hd gia dinh nhu kha nang bao vé lanh tho tot, chi sua khi c6 nguoi la xam
nhap, sach s¢, thich hop nu6i trong khong gian hep [1]. Vi vay, dé cung cép con gidng, ngoai mot

s6 ho chin nuéi nho 16 thi ngudn cung chi yéu 14 tir cac trang trai chin nudi chuyén nghiép véi sd
lugng vat nuoi 16n. Tuy nhién, theo khao sat tai cac trang trai chan nuo6i ch6 ban dia H’Mong coc
dudi hién nay hau hét duoc chim soc thu cong dan dén tén nhidu nhan cong va ting chi phi chim
soc [2]. Viéc ap dung cong nghé Internet van vat (Internet of Thing - IoT) khong chi nang cao
hiéu quéa chan nudi ma con cai thién chat luong cudc séng cia cho [3]. Viée ing dung cong nghé
IoT trong chan nudi [4] da dugc nghién ctru kha nhiéu trén cac loai vat nudi dai tra nhu gia suc,
gia cam [3] va cdc giong cho nhdp ngoai [6]; tuy nhién, chua c6 nhiéu nghién ctru duoc tién hanh
trén cac gidng cho ban dia ciia Viét Nam c6 nhiéu ddc diém chin nuéi dic trung [7]. Vi vy,
nhom tac gia da nghién ctru kha nang ng dung céng nghé IoT vao chan nudi mot giong cho ban
dja cu thé 1a giéng ché H’Mong coc dudi [8], tir d6 tién t6i trién khai trén cac gidng cho ban dia
khac cta Viét Nam. Muc tiéu cua nghién ctru ndy 1a phat trién mot mé hinh chin nuéi ché ban
dia, img dung cong nghé IoT dé tu dong hoa cac quy trinh quan trong nhu cho an udng, lam mat
trong mua hé va sudi 4m trong mua dong ddi voi vat nudi, giam sat qua trinh chin nudi, giam chi
phi nhan cong.
2. Phuong phap nghién ciru
2.1. Khdo sdt mé hinh thuc té
2.1.1. Pdc diém cia giong ché H’Méng coc dudi

Choé H’Mong coc dudi cod tam voc trung binh, toan than co bép va dam chic, hoi dai, co
khung xuong rong, dau to va anh mit biéu cam. Tong thé mot con ché H’Méng coc dudi co thé
hinh hoi géc canh, thiéu cac nét thanh ti va mém mai nhung luén bdc 10 cac dac diém veé thé luc
rat tbt, cling nhu kha nang chiu dung cac diéu kién thoi tiét khic nghiét. Sy khac biét v& hinh thé
giita hai giéi la khong 16n. Cho cai ¢ thé hinh khong thua kém nhiéu so voi ché duc, ngoai trir
kich thuéc hoi nho hon va cac duong nét cia dau mém mai hon dugc minh hoa trong Hinh 1.

Mic du c6 cdu tao viing chic v6i cac duong nét thd cimg, nhung & chd H'Méng coc dudi,
nhiing ca thé c6 bd khung xuong phat trién qua murc khong duge khuyén khich [1].

Hinh 1. Kiéu hinh giong ché H’Méng céc dudi
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Tinh cach va hanh vi wng xue:

Ch6 H’Mong coc dudi c6 nhidu dic diém ndi bat trong tinh cach phu hop véi cong viée canh
gac, san bét va céc nghiép vu; chung c6 mirc d6 hoat dong than kinh tét, tap trung va kha nang
lam viéc rét cao. Chung co6 hé than kinh can bﬁng va linh dong, voi cac phan xa dugc kim ché va
diém tinh trong xir 1y tinh hudng. Gidng ché nay luén chu dong va manh dan trong cac hanh vi
ng xr, nhung than trong v6i ngudi la. Cho ¢ ban nang bam sinh trong viéc bao v¢ lanh thd, ban
nang nay xuét hién rat som, tir khi cho khoang 2 dén 3 thang tudi.

Tinh cach ctua ché H’Mong cdc dudi dugc hinh thanh tir khi con nhé. Cac thoi quen nay duge
x@y dung va cung cb mot cach viing chic trong giai doan dau doi. Gidng ch6 nay co tri nhé xudt
sac, giup chung dé dang tiép thu va thyc hién huin luyén nhanh chong ngay tur khi con la cho
con. Chung rit ning dong, thich kham pha va thudng bit chudc nhitng chu cho 16n. Khi trudng
thanh, tinh cach ctia ching tré nén diém dam va chin chén hon [1].

2.1.2. Khao sat mot so trang trai chan nudi cho ban dia tai cac tinh mién nui phia Bac

Trong qua trinh thyc hién, nhom nghién ciru da tién hanh khao sat tai cac trang trai cho
H’Mong coc dudi sau:

- Trang trai cho H'Mong cc Duy Binh, thanh phé Viét Tri, tinh Pha Tho (Hinh 2).

Trang trai hién nudi hon 30 ca thé ché H’Méng cdc dudi truong thanh, trong dé co 3 chd duc
giéng, 15 cho cai sinh san va 15 cho cai hau bi, trung binh tai mot thoi diém co tir 4 - 6 dan chd
con tir 0 dén 60 ngay tudi. Nhan cong lam viéc toan thoi gian 1a 02 nguoi; cac cong viée cho an,
uéng, don dep, v¢ sinh chuéng trai, bat tat quat lam mat, may bom nudc lam mat, bong sudi
chuong ché nubi con hoan toan thi cong.
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Hinh 2. So d6 Trang trai ché H’Méng céc Duy Binh

- Trang trai Quang Méo Kernel, xi C6 Liing, huyén Phu Luong, thanh phé Thai Nguyén (Hinh 3).

Trang trai hién nuéi trén 20 ca thé ché H’Méng coc dudi truong thanh trong d6 c6 4 ché duc
gidng, 20 cho cai sinh san va 5 cho cai hau bi, trung binh tai mot thoi diém co tir 5-7 dan choé con
tir 0 dén 60 ngay tudi. Nhan cong lam viéc toan thoi gian 13 02 nguoi, cic cong viée cho an,
uéng, don dep, vé€ sinh chuéng trai, bat tt quat lam mat, may diéu hoa khéng khi, may bom nuéc
lam mat, bong sudi chudng ché nudi con hoan toan thii cong.

- Trang trai cho Lé Lap, phuong Chuia Hang, thanh phd Thai Nguyén.

Trang trai hi€n nu6i trén 10 ca thé cho H’Mong coc dudi, véi 1 ca thé duc giéng va 10 cé thé
cho cai sinh san. Nhan cong chan nubi [a 01 nguoi, thuc hién cac cong viéc thu cong.
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Hinh 3. Trang trai ché H Mong coc Quang Meo

2.1.2. Céc van @é can cdi tién

Qua khao sat cac trang trai chin nudi ché H’Mong coc dudi, nhom nghién ciru nhan thiy cac
trang trai déu thuc hién cac cong viéc cham séc va gidm sat mot cach thi cong, chua thyc hién
bat cir mot quy trinh tu dong nao, vi vy mat kha nhiéu nhan cong va chi phi vén hanh. Do d6 can
phai ty ddng hoda cac quy trinh cho an, uong, lam mat va suoi am ty dong; tat ca dugc giam sat va
di€u khién trén dién thoai thong minh cia chu trang trai.

2.2. Xdy dung mé hinh trang trai chan nuéi wng dung cong nghé IoT
2.2.1. Céc théng sé can quan tam

Qua khao sat cac trang trai nudi cho H’Mong cdc dé hiéu duge dic tinh cta cac cong viéc
cham soéc bao gom cho an, udng, gidm nhiét trong thoi tiét nong cua mua he, gia rét cia mua
dong anh huong dén giong cho H’Mong coc dudi, nhom nghién ctru da tong hop cac thong so
dugc trinh bay trong Bang 1.

Bang 1. Cac thong so can diéu khién cua cac tac vu tw dong

STT Tén tic vu can tu dong Cim bién Gid tri khéi dong  Co ciu chip hanh
1 Cho an Khong 2 lan/ngay Motor DC
2 Cho ubng nude Khong 2 lan/ngay Water pump
3 Bat dén chiéu sang [llumination 200 lux LED Bulb
4 Quat lam mat Temperature and humidity 30°¢ FAN
5 Hé thong dén sudi Temperature and humidity 18°° Heating lamp
6 Theo doi hoat ddng Camera Céc bién dong

2.2.2. Cac chirc nang chinh

Heé théng quén 1y trang trai thong minh IoT [6] bao gdm hé thong Gateway (Raspberry Pi) va
cac chuong trinh di dong. Gateway quan ly trang trai luu trir dir liéu thu thap dugc tir cam bién
nhiét do, d6 4m va anh sang trong co s¢ dir liéu. No diéu khién nhiéu bo truyén dong (may bom
nuéce, quat, dong co mot chiéu va dén sudi) dya trén dir liéu thu dugce tir cac cam bién. Dit liéu
cam bién hogc thong tin hinh anh duoc truyén qua Internet theo yéu cau ciia ngudi ding & vi tri
xa bang cach lién két voi dién thoai thong minh ctia nguoi ding.

Céc chtc nang chinh:

Diéu khién tir xa bd truyén dong ctia hé thng trang trai théng minh bang dién thoai thong minh
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o Cho an va uong nudc ty dong theo cac thong so da dugc cai dit va co thé di€u khién trén

dién thoai thong minh

o Tudi nude lam mat mai nha qua may bom béng cach phat hi¢n nhiét dé va do am
© Van hanh quat lam mat bﬁng cach phat hién nhiét d6 va do am

o Bit tat hé théng sudi 4m dya vao cam bién nhiét do, d6 4m

o Piéu khién hoat dong ciia dén chiéu sang thong qua diéu kién chiéu sang

o Giam sét thoi gian thyuc bang hinh anh tir xa va diéu khién tir xa bo truyén dong

Cam bién

Cam bién nhiét 6, d¢0 &m/Cam bién 4nh sang, camera

B truyén dong

May bom nudc, quat, dong co mdt chiéu, dén suoi, dén chicu sang

2.2.3. Phan mém cua hé thong 10T

Phan mém hé théng IoT bao gom
trén dién thoai thong minh.

Bang

hai thanh phan chinh: phan mém Raspberry Pi va phan mém

2. Cdc thanh phan ciia hé thong

Danh muc Khdi chirc niing

Théng s6 k¥ thuit

RASPBIAN - Debian Wheezy.

Hé diéu hanh Ngay phat hanh: 2014-09-09
Phin ma Android Jelly Bean 4.3
an mem Trinh bién dich GCC Compiler - dua trén kernel Linux

diéu khién 7
" Chuong trinh cam bién

C, C ++, Python, Java

Chuong trinh thiét bi truyén
dong

C, C ++, Python, Java

Bo mach CPU cong

May tinh bang don dya trén ARM/ Linux. Bo mach nay hoat
dong voi bo didu hop cam bién va bo diéu hop bo truyén dong,
ddng thoi dugc két ndi voi Internet dé hoat dong nhu mot cong
vao. Bo mach nay luu thong tin thu thap duoc tir cac cam bién,
gui dén nguoi dung & vi tri tr xa hodc BAT/ TAT céc thiét bi
truyén dong lién quan tiy thudc vao tin hiéu diéu khién.

Mo6-dun Camera

Mo6-dun camera két noi vai cong thong qua giao dién CSI va dau
ndi. Cac chirc niang chinh bao gdm chup méi truong cua nhimng
noi dugc ldp dat va tinh hubng ma cac b truyén dong hoat dong
dudi dang anh hodc video dé giri cho ngudi dung.

Thé SD

Luu trir dé ]u’u k‘héi dong céng, va hé diéu pénh dua trén Linux.
Trang bi phan mém ung dung d€ thyc hién cong.

Cam bién S/'W

Phan mém thu thép va phan tich dir liéu khac nhau trong cam
bien.

B9 truyén dong S/W

Phan mém dé diéu khién céc thiét bi van hanh, vi du, dong co,
quat hodc may bom dya trén thong tin tir cam bién va yéu cau cua
nguoi dung.

Phan mém web

St dung may chu web va co so dir liéu dé xem dir liéu cam bién
dugc thu thap boi cong vao trong trinh duyét web, xac dinh moi
truong clia trang web lién quan thong qua video va kiém soét cac
co so da cai dat.

Ung dung dién thoai thong minh

Nguoi dung sur dung dién thoai thong minh dé nhan dir lidu dugc
thu thap boi cam bién cong va thong tin video dé dleu khién cac
thiét bi truyén dong c6 lién quan théng qua phan mém tmg dung
di dong dua trén Android. Nguoi dung c6 thé phat hinh anh hoic
video trong dién thoai thong minh cua minh, va xem cac sy kién
dugc luu trong cong va cac ban ghi nhat ky.
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Phan mém Raspberry Pi hoat dong trén hé diéu hanh Raspbian, ¢6 nhi€ém vu thu thap dit li¢u
tir cam bién, diéu khién bo truyén dong, giri dit liéu tir camera va déng vai trd nhu mot may chu,
noi ma may chi web va co so dir li€u dugce cai dat va quan 1y.

Phan mém trén dién thoai thong minh cho phép nguoi dung theo ddi tinh hinh tai mot dia diém tir
xa trong thoi gian thuc thong qua dién thoai théng minh. Nguoi dung co thé str dung camera, nhan
dién cac cam bién va dir liéu sy kién, cting nhu diéu khién cac thiét bi truyén dong (Hinh 4).

Moi truong phat trién phan mém cho Raspberry Pi dya trén Linux Raspberry Pi 3.18.3, sur
dung Debian GNU/Linux. Trinh bién dich C dugc str dung la gee 4.6.3. D6i v6i moi truong phat
trién phan mém Android, qua trinh phat trién va kiém tra ma ngudn dién ra trén PC, v6i phién
ban Android 4.2 Jelly Bean.

[ | [chp i
46/8 4m
Phin tich i ’
Phat hién
t wheing  Ctdaip
e
Diéu khién
hinh dnh 4/
Quay video
Trinh QL
CSDL
/.. My bom nwéc
CSDL sy kién Thé#i — Quat Iam mat
CSDL théng tin khi hiu Dibu ik gian
béu'uyén din —» DingcoDC
CSDL Trang trai dong
p—— | Dén swéi Am

Hinh 4. So' do luong dir liéu trang trai vmg dung IoT

Chuong trinh may chu trang trai thong minh 1a phan mém chay trén Raspberry Pi, thuc hién
chte niang cdng vao. Cac chire ning cua hé thdng dwoc thé hién trong so d6 ludng dit liéu trang
trai (Hinh 4).

* Thu thép dir liéu cam bién tir cam bién nhiét 6 va do am thuong xuyén

« Thu thap dit liéu cam bién tir cam bién anh sang thuong xuyén

« Dir liéu cam bién thu thap duge dugc luu trit trong co so dit liéu cung voi thong tin thoi gian

* Panh gia cac diéu kién moi trudng da dit (thiéu nudc, ban dém) va diéu khién cac bo truyén dong

. Chuyen trang thai trang trai trong video tryc tuyén bang camera

« Pidu khién truc tiép cac bo truyén dong khi ngudi ding tir xa yéu cau

Chuong trinh may chu Smart Farm phan tich dit liéu va chd ngudi dung nhap ¢ trang thai cho.
Nguoi dung st dung dién thoai thong minh dé thiét 1ap trang thai hién tai, ché d6 xem camera va
cac cai dat, va chuong trinh may chu thue hién cac chirc nang tuong ng.
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2.2.4. Phan citng cua hé thong 10T

Phan clmg ctia hé thong trang trai tmg dung IoT H/W bao gom Raspberry Pi duya trén hé diéu
hanh Linux, bang mach 10 bg diéu hgp, cam bién va bd truyén dong (Hinh 5).Trong d6 lwa chon
Raspberry Pi (kiéu B +).

Raspberry Pi 1a mot may tinh bang don do Raspberry Pi Foundation & Vuong qudc Anh san
xuat va duoc sir dung cho gido duc may tinh va khoa hoc cho tré em. Hé théng bai tép st dung
phién ban Raspberry Pi Model B + m&i nhat hién co trén thi truong va Raspbian lam hé diéu
hanh. Raspbian 1a mot tir dugc tao ra bang cach tich hop Raspberry Pi véi Deviant.

Céc loai cam bién: Cam bién nhiét d6/d6 am (Pay la cam bién tich hop cam bién nhiét d6 voi
cam bién do am, c6 cac phuong trinh tinh toan nhiét d6 va phuong trinh tinh toan do ém), Cam
bién 4nh sang (Yéu t6 chuyén do6i anh sang hodc thong tin c6 trong dén thanh tin hiéu dién dé
phat hién anh sang. Cac tinh ning ciia cam bién bao gdbm khong tiép xuc, khong pha hay, toc do
cao va khong anh huong dén moi truong dé cam bién).

Céc loai co cAu chép hanh: may bom nudc, quat lam mat, dén chiéu sang, dén sudi Am.

l
P .e o
Farm Management

Event Camrea Q v i b b

Database m:] '“
Farm i @ /Smnrt Phone Q‘s Ll Cof\'JR?on x
Database T Internet .
=
Climate e - e dt=]
_ Database 2.5 0= ‘%- ! {d‘;“ ("
plabese e A = = e \ ® Check Farm >
Database s -
Web
.& St N’ Waler >
3 ater pump Setting
light sensor 5
. Fan
| : @ Device
Temperature sensor :‘ Madule SCRRR
w Motor DC ' )
Relay it -+ A ST
- Heating lamp

v

Hinh 5. Hé thong QL trang trai img dung IoT: (a) So do va (b) Ung dung trén dién thoai thong minh
3. Két qua nghién ciru

Nhom nghién ctru da tién hanh cai dat thr nghiém ddi véi Trang trai chin nudi ché ban dia Lé
Lap tai phuong Chua Hang, thanh phd Thai Nguyén véi tong chi phi xay dung phan ctmg cua hé
thong 13 15 triéu dong. Két qua dat dugc tir 01 nhén cong phai thyc hién cong viéc trong hau hét
thoi gian trong ngdy, da giam xuong chi con phai lam viéc tryc tiép 2h/ngay (Bang 3). Thoi gian
con lai c6 thé theo ddi va diéu khién qua Umg dung trén dién thoai, khong cén thao tac truc tiép
cac cong viée thu cong, dong thoi co thé theo ddi sirc khoe ciia vt nudi qua camera dé nhanh
chong phat hién cac bat thuong dé kip thoi xir 1.

bdi voi cac trang trai co $6 lugng nhan cong 16n hon, véi viée tu dong hda cac cong viée truc
tiép s& giam s6 luong nhan cong can thiét van hanh trang trai. So sanh 2 két qua ta thay viéc ap
dung h¢ thdng trang trai thong minh da giam thoi gian 1am viée cua 01 nhan cong, tir d6 khuyen
khich cac trang trai m¢ rong quy md chan nudi, 01 ngudi cd thé quan ly mét trang trai c6 s6
luong ca thé 16m, hé thong c6 thé theo ddi truc tuyen ddi véi cac ddi tuong can dic biét quan tam,
nhu chudng cho dé, chudng nudi cho con.
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Bang 3. So sanh thoi gian hoan thanh cong viéc cua trang trai nudi 15 - 20 cho H’Mang coc,
trieée va sau khi dap dung mé hinh loT/ngay

A A o Khi chwa ap dung Ap dung
STT Tén cong vige Cong nghé IoT Cong nghé IoT
1 Cho cho an 3h 1h
2 Cho cho udng nude 1h Oh
3 Bat tat quat lam mat, thong gid 1 Oh
4 Bat tit dén sudi 1 Oh
5 Bat tit dén bao vé, dén chiéu sang 0,5h Oh
6 Dikiém tra giam sat toan bo trang trai Thudng xuyén (1,5 h) 1 1an/ngay hoic khong
7 Tong thoi gian 8 h/ngay 2 h/ngay

4. Két luan

Nghién ctru nay da tién hanh khao sat va phan tich dac diém cua cac trai nudi ché ban dia Viét
Nam, diac biét 1a cac trai nudi giéng cho H’Mong coc duoi, tir d6 xay dung mo hinh Gng dung
Internet van vat (IoT) dé tu dong hoa hoat dong chan nudi va giam sat hoat dong cla trang trai.
Két qua dat duoc bao gdm: M6 hinh trang trai nudi cho ban dia img dung cong nghé IoT giup
giam thoi gian lao dong, cham séc tir 10-12h/ngdy xudng 2h/ngdy, tir 46 mé ra hudng phat trién
ap dung cho cic trang trai chin nudi ché ban dia c6 quy mo 16n hon va nghién ciru diéu chinh
ing dung cho cac trang trai chan nudi cac loai vat nu6i khac. Viéc nghién ciru, xay dung cac hé
thong g dung IoT trong chin nudi hién nay 1a rat can thiét, giup ting nang suét lao dong, giam
thiéu chi phi nhan cong, dan t6i giam gia thanh cac san pham. Tuy nhién, & mo hinh hoan thién
can phai nghién ctru tich hop thém mét s cong viéc nhu vé sinh chudng trai, theo ddi stc khoé
ting ca thé ché trong trang trai dé c6 mot md hinh khép kin. Nhom tac gia s& tiép tuc nghién ctru
hoan thién hé théng nhim dap ng tét cac yéu cau, tién t6i trién khai 4p dung cho cac trang trai
chan nuoi cho ban dia.

Lo1i cam on

Nhom tac gia xin dugc bay t6 long biét on dén Truong Dai hoc Cong ngh¢ thong tin va
Truyen thong — Pai hoc Thai Nguyén di hd trg mot phan tai chinh cho nghién ciru nay theo dé tai
cip co so ma sb: T2023-07-09.
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