CONG NGHE

NGHIEN CUU, CHE TAO ROBOT HUT BUI TU BONG

RESEARCH, MANUFACTURE ROBOTIC VACUUM CLEANER

TOMTAT

Robot hdt bui ty ddng 1a mdt robot hit bui véi 1&p trinh théng minh gidp ty
dong héa viéc hit bui. Robot hiit bui ¢d hai ché dd chinh: diéu khién bang tay
qua dién thoai thong minh va ché do chay ty dong hoan toan. O ché do nay,
robot duoc trang bi mt loat cac cAm bién nhu: cAm bién siéu am, cdm bién
encoder, module cong téc hanh trinh gilp robot ¢ thé di chuyén linh hoat virot
qua cac chuéng ngai vat mot cach dé dang. Hé thdng hdt bui c6 mang loc gidp
loc sach ion siéu nhd va loai bd céc chat gay kich ing da.

Tir khod; robot hdt byi tw dong; robot hat bui; robot don dep.

ABSTRACT

Automatic vacuum cleaner is a vacuum cleaner robot with intelligent
programming to automate the vacuuming. The vacuum cleaner robot has 2 main
modes: manual control by smartphone and fully automatic mode. In this mode,
the robot is equipped with a variety of sensors such as ultrasonic sensors,
encoder sensors, limit switch module that allows robots to move flexibly to
overcome obstacles easily. Dust collector has a filter that helps clean micro ion
and remove substances that irritate the skin.

Keywords: robotic vacuum cleaner automatically; robotic vacuum cleaner;
clean up robot.
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1. GIOI THIEU CHUNG

Ngay nay, cubc cach mang cong nghiép 4.0 dang bung
n6é manh mé thi viéc (’ng dung khoa hoc céng nghé vao
nhitng linh vire trong cudc song la diéu rat pho bién va can
thiét, dac biét la linh virc nghién ctru vé Robot. Robot dang
dong vai tro quan trong trong viéc gidi quyét cac van dé
trong céng viéc cling nhu trong doi séng sinh hoat nham
téi wu hoéa thoi gian lam viéc cho con nguoi va tang hiéu
qua nang suét lam viéc. Nhém nghién ctu thuc hién thiét
ké va ché tao Robot hut bui ty dong diéu khién qua dién
thoai thdng minh duoc st dung nhiéu module va cdm bién
khac nhau. Robot c6 thé don dep ma khéng can dén con
nguoi, tao cho con nguoi cé dwgec modt moi trvdng séng tot
hon, ¢4 gia tri ré hon so véi robot ngoai thi treong.
2. PHAN TICH THIET KE PHAN CUNG, PHAN MEM
2.1. Tim hiéu vé Robot hit bui

Robot hit bui xuat hién tai Viét Nam va trd nén phé
bién trong khoang vai nam tré lai day. Robot hat bui co tén
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ti€éng Anh la Robotic Vacuum Cleaner. N6 la mot Robot
duogc 1ap trinh dé c6 thé lam cong viéc hat bui, lau chui san
nha mot cach tv ddong ma khéng can dén su can thiép cla
con nguai.

Quy trinh hoat dong clia mét robot hat bui: Sau khi
duoc khéi dong, Robot sé dinh vi va tu dong tao ra cho
minh phuong an quét don, di chuyén t6i wu nhat. Sau dé la
di theo ban d6, tuy chinh lyc hat bui va hat bui that sach.
Khi hoat déng, hé théng chdi quét hai bén suon cla robot
s& ¢ nhiém vu quét cac bui ban t¢i gan vi tri clra hat gio
clia may. Bén day bui sé dwgc hat vao khoang chia va gitr
lai & trong d6. Qua trinh nay dién ra lién tuc trong qua trinh
robot hoat dong va nho dé gitp lam sach cdn nha cda ban.
Khi gap chwéng ngai vat, vat can hay cau thang Robot sé tw
dong dirng lai tim huéng di khac.

2.2. Cau trac téng quan phan ciing clia Robot hit bui
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Hinh 1. So d6 cdu trlic clia robot hat bui tw dong

Phan cling cla thiét bi gdbm céc thiét bj siéu am, cdm
bién encoder, module cong tac hanh trinh, bd vi diéu khién
va thiét bi phu tro nhw bd nhé, module relay, module tang
ap - gidm &p, module bluetooh... dugc liét ké theo bang 1.

Bang 1. Bang linh kién, thiét bi phan cing va chic nang cda chiing

STT | Tén linh kién/thiét bi Chitc ndng

1| Vidieukhién Arduino UNOR | L rung tam tinh toan, diéu Khién
thiétbi

2 | Cam bién siéu am SRF04 Phat, thu song siéu dm

3 Cam bién Encoder Do tdc 46 dong co
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4 Module bluetooth Giao tiép dién thoai voi robot
5 | Module Relay Pong cat quat va chdi hit

6 Module cong téc hanh trinh Nhan tin hiéu vat can

7 Module L298P Diu khién toc do dong co

Cép dién cho quat hdt chinh va chi

8 Module tang &p hit chinh

9 | Modulegiamap Cap dién cho chdi hiit phu

10 | Ddngco servo Thay doi gdc quay ctia CB siéu 4m

11| Dongeo giam ticvang Bong co chinh cta robot va dong co

phu cho chdi hit phu

2.3. Quatrinh nghién ctru va ché tao

2.3.1. Ché taothan robot

Thiét ké phan than dugc ti€n hanh trén phan mém vé 3D
AutoCad. Ta ¢6 hinh dang tong thé ctia phan khung ciing
nhu kich thwdc téng quat clia khung robot. Khung robot ¢
yéu cau veé tinh thdm mf vi 1a hinh dang bén ngoai ctia robot.
Vi vdy ma trong qua trinh thi cong phan khung phéai dam
bao ding nhu thiét ké dé ra veé kich thudc, ki€u dang. Tranh
nhirng 16i trén la thi cdng phuong an sé thanh cong.

Hinh 3. Thi cong trén CNC

Sau khi da hoan chinh ban vé 3D ta tién hanh chuyén
ban vé sang 2D béng cac phan mém nhv Cad, Solid,... O
day chon phan mém Corel Draw dé v& 2D phan khung,
duoc gia cong trén may cat CNC.

Hinh 4. Hinh ¢t trén may gia cong CNC

2.3.2. Ché tao hé théng hat bui

M6t hé théng hdat bui dién hinh bao gém phan hdat,
phan loc.

Nguyén ly hat bui rat don gian, bén trong cé mot dong
co dién co toc do vong quay rat cao, trén truc chuyén déng
clia déng co dién co 1ap canh quat gid, khi dong co dién
hoat dong voi toc dd cao, canh quat gié sé quat cling Véi
truc chuyén dong véi téc do cao, nhu vay khdng khi bén
trong s& nhanh chéng th&i ra nhy mot chiéc hdp réng.
Phan loc ¢6 chirc nang loc sach khéng khi dwa vao, gitt lai
bui ban ciing nhu cac thanh phan khéng t6t cho sirc khde
clia con ngudi cé trong khéng khi nhw vi khudn chéng han.
Tuy thudc vao nhu cau loc ma st dung nhiéu vat liéu loc
khéac nhau nhu gidy loc, lw6i loc, vai loc,...

Hinh 5. Mang loc khi
2.3.3. Ché tao hop dung bui

Hop dung bui cé chiic nang dwng bui va loc sach khéng
khi. Vi vay, hdp bui dwogc thiét ké cé phan ddm nhiém loc bui.
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Hinh 6. Hp dung bui
2.4. Thiét ké phan mém

—App st dung trén dién thoai duoc thiét ké trén trang
web Mit app inventor.

—Chuwong trinh clia Robot dwgc viét béi phan mém
Arduino.

—Code dugc viét béi Arduino sé dwgc bién dich va nap
cho Arduino Uno R3 dé thuc hién tit ca tinh nang cla
Robot.

2.5. Nguyén li hoat déng

Robot duwgc digu khién dua trén mot giao dién duoc két
ndi bang bluetooth, trén giao dién sé cé hai chirc nang la
diéu khién bang tay va diéu khién ty dong.

& ché do bang tay da dwoc chon trén giao dién: ltc nay
quat hat thi deoc bat tit trén giao dién va chon ché do
bang tay thi trén giao dién s& xudt hién bén mdi tén chi
bén huéng la tién, Ui, phai, trai. Chi can an gilr cac chirc
nang nay thi robot s& di chuyén nhw y muén.
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O ché do tv dong: cling trén giao dién app diéu khién
trén smartphone chuyén ché do bang tay sang tv dong &
mode auto, robot sé tv ddng chay theo ché do ziczac nghia
la s& chay mot doan r6i tv dong chuyén hudng sang phai
roi chuyén hwéng sang trai, robot c6 kha nang nhan biét
vat can phia tredc nhod cdm bién siéu &m va chuyén hudng
trong treong hop xe bi ket tai mot diém dét ngdt cdm bién
siéu am chua phat hién duoc thi cdm bién encoder sé hoat
déng lam robot Ui lai va chuyén sang huéng khac trong
trevong hop robot gap vat can & hai bén héng ma cam bién
siéu am va cam bién encoder khdng phat hién dwoc thi n6
sé tac dong vao cong tac hanh trinh lam robot thoat khoi
vung c6 vat can.

3. KET QUA CHE TAO VA THU NGHIEM
3.1. M6 hinh thiét bi
Mo hinh thiét bi nhu trong hinh 7.

Hinh 7. M@ hinh ché tao thiét bi
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3.2. Giao dién hién thi trén may tinh va trén dién thoai
(hinh 8)

B0 NG K A Y

Béng tay

Ngat két n6i

Nhém NCKH Dignd-K10
Thay huéng dan : HA TRUNG KIEN

Hinh 8. Giao dién trén dién thoai thdng minh
3.3. Thir nghiém

DPé c6 duoc phién ban cudi cung véi day di céc tinh
nang v6i kha nang huat bui t6t thi nhém nghién ctu ciing
da phai trai qua nhiéu phién ban thi nghiém khac nhau va
phai trai qua nhiéu lan th&r nghiém.

Hinh 9 la mot s6 hinh anh vé nhitng phién ban ma
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Hinh 9. Nhiing phién ban phat trién khac nhau

4. KET LUAN

Nhom tac gia da thiét ké thanh cong Robot hut bui tv
dong. Robot cé thé duoc digu khién bang tay dé hat bui
thong qua Smartphone hoéc c6 thé chay ty dong hoan
toan ma khdng can sy can thiép clia con nguoi. Robot hat
bui da hat dwoc bui ban trong phong gan nhv 1a triét dé,
gitp tao ra mdt moi truong sdng va lam viéc tré nén sach
sé, trong lanh, cdi thién duoc chat lvgng cudc séng cho
con nguoi.

Trong thoi gian t¢i, nhom tac gia sé thiét ké gan thém
cam bién vao Robot hut bui dé gitip cho Robot tranh bj roi
khi gap cau thang.

Ung dung: Thiét bi c6 thé don dep dwoc nhitng tinh thé
bui badn nhé ma binh thwong dung choi quét khong thé
lam sach dugc. Robot thich hop st dung trong phong
khach, phong ngu, van phong,...
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