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TOM TAT

Hi¢n nay, cugc cach mang cong nghiép 4.0 ngay cang cé suc anh huong rat lom dén moi
linh vuC Cua doi Song, va cd nganh nong nghiép. Viéc ung dung cong nghé cao vao nong nghiép
Sé giup tang nang suat san lwong, nhu"ng Yéu cdu tiéu chudn vé chat luong dau ra sé dwoc dap
ung chinh xac hon va giam sy hao ton nhan lyc lao dong, dem den nhiéu loi ich cho nguwoi
néng dan. Viét Nam la dat mede cé truyén thong néng nghiép liu doi, tuy nhién viéc ung dung
cong nghé cao vao néng nghiép it dwoc quan tam. Tir Viéc fim hiéu vé nhu cau thiét bj gieo hat
VOi nang sudt cao, 1#ng (dung khoa hoc cong nghé, giam sic lao dong cho nguoi nong dan, bai
bdo nay sé trinh bay vé mét s6 két qua nghién ciru Vé mdy gieo hat diéu khién bang giong néi
théng qua smart phone, san phdam déap iing durot nhitng yéu cau dé ra: mdy gieo voi nang sudt
cao, do chinh xac cao, gieo dwoc theo cac nhu cau khdc nhau, cong nghé diéu khién bang giong
néi, cong nghé thu thap di lieu méi truong va cic hé thong an toan cua thiét bi. Pong thoi,
nghién civu nay con phuc vy cho nhu cau giang day, hoc tdp va nghién ciru ciia sinh vién.

Tir khoa: Gieo hat; giong néi; dir liéu méi truong; smart phone; hat rau cdi.
ABSTRACT

Today, the 4.0 industrial revolution has been exerting a significant influence on almost all
aspects of life, including agriculture. The application of advanced technology to agriculture
will help increase productivity, reach the standards of product quality and reduce the loss of
labor force and thus brings considerable benefits to farmers. Although Vietnam has been
strongly attached to enduring tradition of agriculture, little was found in the application of
hi-tech to agricultural development. Based on the careful study on farmers’demand for seeding
equipment with application of advanced technology to boost productivity and reduce their
manual labour, this article is aimed at presenting some research findings of a voice-controlled
seeding machine using smartphones. The product can meet the following fundamental
requirements: sowing seeds with the high level of accuracy, productivity and in different
conditions. Moreover, the machine also uses voice control, environmental data acquisition
technology and safety systems of equipment. Concurrently, this research also serves the needs
of teaching, learning and researching of students.

Keywords: Seeding; voice control; environmental data; smart phones; vegetable seeds.

1 GIGI THIEU hoc k¥ thuéE Vao flén.gAnghiép chua t‘hl_IC Su

’ ~duoc quan tam. Bac biét, trong quy trinh san

~ Viét Nam la mot trong nhimg nu6C Xuat  xuat thi khau gieo hat hau nhu dwoc thuc

khau san pham nong nghiép 16n trén the gidi.  hién tha cong toan bg. Vi thé khi san xuat véi

Tuy nhién, hinh thirc san xuat chuyeuvanla quy mé 16n, chuyén nghiép hoa s& xay ra
thu cong truyen thong, viéc ung dung khoa nhiéu van dé ton dong nhu:
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- Hao tén nhan lyc, VAt va cho nguoi
néng dan, nang suat thap, do chinh xac vé
yéu cau tiéu chuan khong dugc dam bao.

- b6 6n dinh khong cao, khong dong déu
vi hoan toan dya vao strc nguoi.

Céac cong trinh nghién ctru trén thé gigi
vé van d& gieo hat di co nhimg thanh qua
nhat dinh: P. Guarella, Israil Hossain, R.M.
Chandima Ratnayake da nghién cuu thanh
cong may gieo hat rau [1-3]; J S Mahal,
S.S.Sivakumar ché tao thanh cong thiét bi
gieo lua [4-5]; Seung Min Woo, Dhairyashil
Ashok Naik nghién ciru vé thiét bi gieo hat
cac loai [6-7]. Tuy nhién, nhitng nghién ctru
d6 van con chwa phu hop so véi tinh hinh
ndéng nghiép va dieu kién kinh té Viét Nam.
Dé giai quyét cac van dé ton dong vé ning
suit, do chinh xac, d6 6n dinh va tng dung
cong nghé cao vao nong nghiép, viéc nghién
clru may gieo hat diéu khién bang giong noi
thong qua smart phone 14 vo clng can thiét.
Poéng thoi, viéc nghién ciru may ciing gop
phan vao viéc hién dai hoa nong nghiép Viét
Nam. Bai bao trinh bay cac két qua nghién
ctiu, thiét ké va ché tao may gieo hat diéu
khién bang giong néi thong qua smart phone
dugc thuc hién tai Khoa Co Khi Ché Tao
May, Truong Pai Hoc Su Pham K§ Thuat TP.
H6 Chi Minh.

2. PHUONG AN THIET KE CO CAU
GIEO HAT

2.1 Phwong 4n nha hat bang vong quay

Trong phuong 4n nay, hat duoc d6 trong
mot binh chira, trong binh lam mdt co cau
banh ring quay. Mdi lan banh riang quay xuc
tirng hat nhac 1én va nha dang vao 16 gieo. Hat
roi xubng dat theo nhitng khoang cach di dinh
san bang véi chu vi cua vong quay.

- Uu diém: Pon gian, d& ché tao, nho gon.
- Nhuoc diém: Mai lan chi gieo dugc mot
hat, nang xuat khong cao.
2.2 Phuwong 4n nha hat bang 6ng xoay
Trong phuong an nay, hat dung trong dng
xe lan ra khoi 10 khi kéo xe cho ong quay
quanh truc.

- Uu diém: Pon gian d& ché tao, c6 thé
gieo dugc nhicu hat mot lac.

- Nhuoc diém: Khi éng quay co thé c6
nhiéu hat sé cung roi ra tai mot 16, diéu do lam
mat sy dong déu va gay lang phi hat rau.

2.3 Phwong 4n gieo hat bing khi hit chan
khong

Trong phuong 4n nay, may ding co cu
truc khuyu thanh truyén bién chuyén dong
thang thanh chuyén dong qua lai, két hop voi
khi hut chan khoéng qua cac dau kim, hit va
nha hat vao ding 15.

- Uu diém: May c6 thé gieo dugc mét lan
rat nhiéu hat, khoang cach giira cac hang va
cot rat déu nhau, tiét kiém duoc thoi gian va
giam thét thoat lang phi hat gidng.

- Nhuoc diém:’Méy tuong ddi phac tap,
doi hoéi gia cong cheé tao c6 do chinh xac cao.

Qua két qua phan tich, phwong dn gieo
hat bang khi hiit chdn khéng 1a lya chon phu
hop Vé cong nghé, ning suat lam viéc dé phat
trién thiét ké va ché tao may gieo hat diéu
khién bang giong noi thong qua smart phone.

3. MO HINH THIET KE MAY GIEO
HAT

Cin cir vao cac yéu cau k¥ thuat cia qua
trinh gieo hat, mo hinh thiét ké ciia may duoc
dé xuat nhu Hinh 1. Thong s6 k¥ thuat cua
may dugc trinh bay trong Bang 1.

Hinh 1. May gieo hat diéu khién bang giong
noi thong qua smart phone
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Bdng 1. Thong so ky thudt ciia mdy gieo hat:

Pic tinh Théng sb

ky thuat
Kich thudc may 1350x1000x650 mm
Ning suét 690g/h

42 RPM, cong suét 25W (tinh
chinh bang H — Bridge)

bong co gieo

Dong co 50 RPM, cong suat 25W (tinh
chuyén dong chinh bang H — Bridge)
Pong co diéu | 30 RPM, cong suat 15W (tinh
huéng chinh bang H — Bridge)
Dong co hut 1275 RPM, cong suét 1/8 HP
chan khong (0.09kW), luu luong 0.9

CFM/1.6 /h

4. NGUYEN LY MAY GIEO HAT BIEU
KHIEN BANG GIONG NOI THONG
QUA SMART PHONE

4.1 Dic tinh ciia mdy gieo hat diéu khién
bang giong noi thong qua smart phone

May phai gieo v6i toc do nhanh, d§ chinh
xac cao, on dinh.

Hat phai duoc gieo déu, dep, thang hang.

C6 hé thong an toan cho ngudi sir dung va
bén thtr 3.

Hé thong ToT duoc Gng dung dé thu thap
dir liéu moi truong va tng dung cong nghé
cao vao nong nghiép.

4.2 Nguyén 1y co ciu may gieo hat diéu
khién bang giong néi théng qua smart
phone
Can ctr vao cac yéu cau cua qua trinh gieo

hat, nguyén 1y co cau cua may gieo hat diéu

khién bang giong noi théng qua smart phone
duoc dé xuét nhu sau:

Hé théng lai

| Motor 3 | | Motor 1 | >| Banh xe |
4‘%—4 May hut khi | | Motor rung |
v p X
R Tay quay Bé phan gap Ming dung
IEI truc khuyu nha hat hat

Hinh 2. So d6 khéi mé phong hoat déng cua
may gieo hat

5. MO HINH THIET KE VA NGUYEN
LY HOAT PONG CUA MAY GIEO
HAT PIEU KHIEN BANG GIQNG
NOI THONG QUA SMART PHONE

_ M hinh thiét ké 3D cia may gieo hat
dieu khién bang giong noi thong qua smart
phone dugc dé xuat nhu Hinh 3.

Hinh 3. Nguyén ly hoat dong Cua mdy

(1): Khay nhd hat; (2): Banh dan dong;

(3): M6 to 2; (4): Thanh hut; (5): Xich;
(6): Mdng chua hat, (7): Khung dé mang ;

(8): M6 to' 3;  (9): Banh dén; (10): Tu dién;
(11): Mo to 1, (12): Truc; (13): Tay quay;
(14): Thanh truyén; (15): Thanh thang;
(16): Khung may.

Khi bat nit ngudn thi toan bd hé théng
dién cta may duogc kich hoat. Khi call
“chuyén dong” bom huat chan khong hoat
dong hut khi qua cac 16 kim. Mo to 1 hoat
dong kéo thanh tay quay sb 5 quay, thanh tay
quay s6 5 quay kéo thanh thang s 4 chuyén
dong. Thanh thang s6 4 chuyén dong kéo
thanh sé 2 chuyén dong qua lai quanh truc sé
1. Truc s6 1 chuyén dong kéo thanh hut hat s6
12 chuyén dong quay mot goc 135° so Vi
phuong ngang. Lic nay kim hit cham vao
mang dung hat sb 10, luc hut ciia bom truyén
qua kim, hat hat 1én bit chit dau kim. Hat hut
1én dinh chat vao dau kim s& dugc thanh s6 12
chuyén dong quay mot goc 360° so Vi
phuong ngang. Liic nay kim hut duoc sap xép
dung vao ting 16 & khay nha hat s6 13. Cuing
lic mo to 2 cling kich hoat kéo xe di mot
khoang da tinh toan trudc va chu ky chuyén
dong cua thanh  s6 12 tiép tuc din ra. M6 to
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3 ¢6 chirc ndng diéu huéng cho thiét bi. Xe
chay trén luong nha hat ding vao nhiing
khoang cach da cai dat san.

6. TINH TOAN THIET KE

6.1 Tinh toan cong suit dong co dé may
chuyén dong
Luc kéo tiép tuyén can thiét dé xe chuyen
dong theo 1y thuyeét 6to [8]:

Fi=Fs+F;+F,+F;+F,=f.G.coso+G.sin(a)+0,6
25.Cx.S +§. j.af +nQuy

Trong do:

Fy: 1a lyc can lan cta banh xe (f 1a hé s6 can
lan cta banh xe bang thép trén duong dat
ngoai canh dong liy f = 0,24) ta ¢ Fr =
0,24.50.9,81.0,98=115,4 (N)

F;: lyc can 1én dbc; F,: luc can khong khi;
F;: luc quén tinh; Fp,: luc ciia moc kéo
¥: hé can tong cong cua dudng

Do xe c6 thiét ké nho va chu yéu 1a thanh
sat nén dién tich can véi khong khi rat nho co
thé bo qua nén F,, =0 (N)

Xe di chuyén vai van toc cham va khong
thay doi téc do trong sudt qua trinh van hanh
nén lyc quén tinh coi nhu bang 0, F; =0 (N)

Xe duoc thiét ké dé khong can kéo nén bo
qua lgc ctia moc kéo, F,, =0 (N)

_ Xe di chuyén chi yéu trén céc luong rau
bang phang d6 doc khong qua doc nén dé an
toan chon gbéc nghiéng o = 100°, F;, =

50.9,81.5in10° = 490,5.5in10° = 85,2 (N)

Xe di chuyén véi van tdc tdi da dé gieo duoc
loai hat v&i khoang cach 16n nhat 1a 20 (cm/s)
= 0.2 (m/s) tuong duong vdi banh xe quay
dugc 0.33 vong/s, dong thoi dia xich ciing
quay 0.33 vong cung tdc d6 v6i banh xe suy ra
van téc cua xich chuyén dong trén dia xich co
duong kinh 100mm 1a 0,1 m/s.

F, =0,24.50.9,81c0s(10°)+490,5.sin(10°)

F, =0,24.490.5.0,98+490,5.0,17 = 199(N)
199.0,1
1000.0.95

n £ Frv
Cong suat: P = =
1000.p

=0,02kw

6.2 Phan tich co ciu gieo

Nguyén 1y chuyén dong: dung co ciu 4
khau.

Xét mot diém nam trén kim hut, ta co quy
dao chuyén dong cua co cau gieo hat.

Hinh 4. bé th Iy dé cum gieo

Hinh 5. D6 thi van téc

Tai t = 0,84(s), van toc cyc dai Vg, =
5146,78 mm/s tai thoi diém nay dong nang dat
cuc dal.

Hinh 6. Dé th; gia toc

Tai t = 0,82(s) va t =0,86(s), gia toc dat
cuc dai khoang  @yq, = 85 (M/s?) tai thoi
diém nay gay ra moment quan tinh lon nhat.

i

Hinh 7. o6 thi vdn toc-gia toc
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Tai cac gia trj van toc va gia toc cuc dai,
thuong gy ra momen quan tinh 1én va dong
ning 16n gay ra hu hong co cau gieo hat va do
d6 can phan tich tinh tai t = 0,82 (s) , t=0,84(s)
vat=0,86 (s).

6.3 Phan tich tong tinh bén cum gieo

D¢ h¢ thdng hoat dong on dinh va giam
chi phi khi ché tao thir nén sau khi thiét ké két

Cdu may, cum may dugcC kiém nghiém phan Hinh 9. Phén tich #ng sudt cum gieo
tlch d9pg <’1e kl?m ‘fra d(.? bén cua cac chi tiét 7 PHAN MEM PIEU KHIEN MAY
chiu tai chinh va toan may. GIEO HAT

Cac budc thuc hién tinh toan:

- Budc 1: Ap van téc cua dong co gieo

- Bugc 2: Thiét lap twong téc giita cac khau HCMUTE
va kh(’)-p Faculty of Mechanical Engineering
PROJECT BASED LEARNING-
- 5c 3: At dd thi A VAN tde va AUTOMACTIC SOWING MACHINE
_ I?uoc 3: Truy xuat do thi ly d9, van toc va st bobion Ll i
gia toc. SEvicE
- Bugce 4: Kiém tra diég kién bén tai nhirng —
thoi diém cé van toc va gia toc cuc dal.
Sensor Q))) E- STOP

- Budc 5: Nhan xét va hiéu chinh két cau.

Két qua phan tich cho thay ypqy = 36,81 Voice «»

MPa nho hon ung Suat cho phép ([o] = 207
MPa). Do d6 két cau dat yéu cau diéu kién Data

b Bang Minh Phung - Lé Thanh Tung - Bang Théi Huy - Tran Minh
en Toan - Huynh Céng Minh - Nguyén Ngoc Son

Hinh 10. Giao dién phan mém diéu khién

may gieo hat
* (@I

Humidity: 48.00 %

Temperature: 31.20 HCMI
*C Status: Motion-  Faculty of Mechan
No obetacle PROJECT BASE
AUTOMACTIC SOI
CONTROLLED BY .

Value
DEVII
REAI

Sensor Q))) E- STOP
Voice «»

Data

Dang Minh Phung - Lé Thanh Tung - Dang Thai Huy - Tran Minh

Hinh 8. Phdn tich irg sudt mét sé thanh cia e
cum gieo Hinh 11. Giao dién thu thdp diz ligu méi trueong
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Qiao dién dep, dé dang hiéu chinh theo
nhu cau cua ngudi str dung.

Pugc thiét ké: bing mi ngudn mé cua
Google va MIT, gom 2 giao dién la giao dién
chinh va giao di¢n Sensor.

Chtic niang cac nit nhan

+ Voice: Thu thap giong noi

+ DEVICE: Két ndi Bluetooth giira app
va may

+ Hai ntit miii tén diéu huéng: R& hudng
trai, phai cho may.

+ Sensor: Chuyén sang giao dién thu thap
dir liéu moi truong

+ E-STOP: Dung khan cép

Nhan Iénh diéu khién thiét bj thong qua
cong ngh¢ dieu khién bang giong noi.

Mo phong qua trinh lam viéc rat rd rang,
khai bdo céc thong so cua hé thong thu thap
dir liéu moi truong va hién thi truc tiep trén
app, sensor PIR cung cap dir lieu ve vat can
trong qua trinh lam viéc ho trg viéc an toan
khi van hanh.

Hé thdng an toan cua tﬂhiét bi: Chure néng
Emergency Stop ti€u chuan cho thiét bi k¥
thuat

Diéu huong, tinh chinh goc xoay cua thiét
bi qua hé thong lai thong qua cac nut chirc
nang trén phan mem co tac dung diéu chinh
huéng chay dé may chay thang hang khi gieo.
8. HE THONG PIEU KHIEN PIEN
8.1 So dd khoi h¢ thong diéu khién

- Bumon Arduino Mesa
c

Hinh 12. So d@6 khoi hé thong diéu khién

8.2 Luwu do giai thuat

My v App
ket noi

4 h J

Mdy khdng hoat
aong

May hoat ding

»
*

4

Méy‘tmrc hién cac cong nang
dieu khign thong qua Call

Huy tat i cac
I&nh diéu khign

Cac di liéu sensor
thu dwoc sé cap
rhat vé smartphone
qua hé tadng loT

<& thong an tod

[

Hinh 13. Luru do gidi thugt
hé thong diéu khién

Méy va app duoc két ndi théng qua
Bluetooth BLE, cac cau 1énh dugc app thu
thap va truyén qua dam may, may nhan tin
hiéu va thuc hién cac cong nang riéng theo
tung cau Iénh, bén canh d6 cac sensor ciing
thu thap cac dit liéu ctia moi truong va hién
thi cho ngudi ding thong qua giao dién diéu
khién. Va dic biét may duwoc trang bi hé
thdng an toan cho nguoi sir dung va bén thir
ba nhu 13 nut E-Stop va st dung 2 cam bién
hong ngoai, dit song song véi phuong
chuyén dong cia may va xién goc Vi
phuong chuyén dong 1 goc 45°dé dang phat
hién dugc con nguoi va cac con vat, dung
may ngay 1ap tac.



Tap Chi Khoa Hoc Gido Duc Ky Thugdt Sé 58 (06/2020) 82
Truong Dai Hoc Sw Pham Ky Thugt TP. Ho Chi Minh

8.3 H¢ théng dién

[ —

I I |
LT <O T = T <1 TB

Hinh 14. Hé thong dién thiét bj

Hinh 15. Mdy gieo hat diéu khién bang
giong noi thong qua smart phone

9. CHE TAO - THU NGHIEM

May da dugc ché tao va tién hanh thu
nghiém cho cac ket qua sau:

- Gieo dugc cac loai hat khac nhau nho
cac module ho trg nhu cai ngot va rau day.

- Ning sut 690g/h.

- Tiét kiém dugc 20% t6i 30% hao phi
hat giong so véi thu cong 1a rdi hang loat sau
do dem cay.

- Hat gieo déu, dep, thang hang trén
luong c6 bé rong ngang kich thuéc may
(Hinh 16).

- H¢ théng IoT ndéng nghi¢p dugc ung
dung vao thiét bi.

- Hé thong 14i hd tro diu huéng may
gieo vé&i goc lai dugc thiet ke nho (trong
khoang 20°) nham de diéu khién may gieo
thang hang trén luong.

- Cong nghé diéu khién bang giong néi.

- Hé thng an toan cha dong.

Hinh 16. Co cdu hut dinh déu cdc hat rau
10. KET LUAN

Bai béo trinh bay cac két qua nghién ctu,
phat trién thiét ké va ché tao may gieo hat
diéu khién bang giong noi théng qua smart
phone, phan mém diéu khién va hé thng
diéu khién dién cua thiét bi. May da duoc ché
tao va chay thu truc tiép trén diéu kién lam
viéc thuc té cua hop tac xa nong thon véi két
qua thuc nghiém:

- May gieo voi tdc do nhanh, chinh xéc,
c6 thé tinh chinh theo cac yéu cau cu thé
khéc nhau.
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- Ning sudt dat 690g/h, hat gieo dep, déu,

thang hang.

- Nguyén 1y va két ciu don gian, hiéu
qua hoat dong cao.

- Phuc vu tét cho viéc nghién cuu, giang
day lién mon theo hudng Project-based
learning ciia Khoa Co Khi Ché Tao May,
Truong Pai Hoc Su Pham Ky Thuat TP. HCM.

LOI CAM ON

Nhom tac gid xin chan thanh cam on
Truong dai hoc Su pham Ky thuat TP. HCM
d3 hd tro kinh phi thuc hién dé tai thong qua
dé tai nghién ciau khoa hoc Project-based
learning, mé s6 T2019-10.
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