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THIET KE, MO PHONG HE THONG DIEU KHIEN
CANH TAY ROBOT BANG GIONG NOI

DESIGN, SIMULATE THE ROBOT ARM CONTROL SYSTEM BY VOICE

TOM TAT

Trén thé gidi hién nay, viéc ing dung tri thong minh nhan tao cho cénh tay
Robot dang tré nén phd bién nhdm t6i uu hoa cac hoat dong ctia con ngudi. Mo
hinh canh tay Robot c6 str dung Al (Artificial Inteligent) nhan dién giong ndi clia
con ngudi, gitip thay thé cong viéc ca con ngudi  Trong qua trinh nghién ctu,
nhém nghién ctu da Gng dung thanh cdng viéc x& Iy ngdn ngi ty nhién, cdm
bién vét can, hoan thién mé hinh canh tay Robot. San pham cia nhém nghién
cliu co ban da hoan thanh cac cau lénh dugc nguoi dung dua ra nhu gap, tha, di
chuyén vét thé dén cac vi tri dugc yéu cau.

Tirkhéa: Robot, Al, diéu khién.

ABSTRACT

In the world today, the application of artificial intelligence to robotic arms is
becoming popular in order to optimize human activities. Robotic arm model uses
Al (Artificial Inteligent) to recognize human voices, helping to replace human
work. During the research process, the team has successfully applied natural
language processing, obstruction sensors, perfecting the robot arm model. The
team's product basically completed the commands given by the user such as
picking, dropping, moving objects to the required locations
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Ky hiéu Tén tiéng Anh Y nghia
Al Artificial Intelligent Tritué nhan tao
1. GIGI THIEU

Canh tay robot dugc xem nhu mét hudng phat trién
mdi va c6 hiéu qua nhat dinh trong nganh y. Pién hinh I3
hinh thic phau thuat théng qua canh tay robot dé bac si cé
thé mé gian ti€p cho bénh nhan, tham chi la & khodng cach
xa. O Viét Nam, Bénh vién Bach Mai |a noi di dau trong viéc
ap dung cong nghé nay vao thuc tién. Ngoai ra, canh tay
Robot con la phuong an lam canh tay gid cho ngudi
khuyét tat.

Nguyén Hitu Hudng', Nguyén Van Hiéu’,
Ngé Phiic Luong’, Nguyén Thi Diéu Linh>"

Al la mot nganh khoa hoc, ky thuat ché tao may méc
théng minh, dac biét la cac chuong trinh mdy tinh théng
minh,... V&i su phat trién cla cdng nghé, ing dung nhan
dang giong ndi ngay cang dugc hoan thién véi tinh chinh
xac cao. Thay vi nhan dang tung ch{ cdi, cdng nghé nay
con ¢6 kha nang nhan dang dugc theo ng(r nghia cla cau
nai dé gidm thiéu sai s6t trong qua trinh nhan dang.
2.COSGLY THUYET VA PHUONG PHAP NGHIEN CUU
2.1.Co'sé& ly thuyét

Hé théng diéu khién canh tay robot bang giong néi st
dung nhiing bé xi ly théng dung, gia thanh vira phai két
hgp vai cac thiét bi phan cling nhu cdm bién, Arduino,
laptop. Ngugi duing c6 thé dé dang két néi, ra 1énh va su
dung canh tay robot nhu mét trg ly trong nhiéu céng viéc,
linh vuc khac nhau.

M6 hinh canh tay robot hoat déng phdi dam bao cac
diéu kién:

- C6 kha nang thay d8i chuyén dong.

- C6 kha ndng cdm nhan déi tugng can thao tac.

- Chti ddng s6 chuyén déng.

- C6 kha nang tuong hé d6i tugng bén ngoai.

- C6 kha ndng xtr ly théng tin tu giong néi.

- Tu nhiing cau lénh ma ngudi dung yéu cau, théng tin
sé dugc x{ ly va sau d6 canh tay robot hoan toan c6 thé tu
minh thuc hién chinh xac cau Iénh dua ra.

- So vdi cac loai canh tay robot san co trén thj trudng,
mo hinh clia nhom nghién ctiu cé mét s6 lgi thé:

o Xay dung mé hinh daon gian, chi phi thap.

o Chll déng trong cong viéc.

0C6 thé 4p dung trong nhiéu linh vuc.
2.2. Phuong phap nghién ctiu

So dé khai ctia hé théng

| Khoi tn hiéu nhan

duoc tr micro

Khoi xtr ly trung tam ‘ — Khoi dieu khien

duoc T cam bién

Hinh 1. So d6 khi cla hé thdng
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Nghién ctru st dung mot sé linh kién nhu trong bang 1. Luu dé thuat toan cda hé théng nhu hinh 2.
Bang 1. Cac linh kién dugc st dung
STT Linh kién Cacthong s6

- Vidiéu khién: Atmega328 ho 8 bit
- Dién dp hoat dong: 5VDC (USB)
- Tansd hoat dong: 16MHz
- Dong tiéu thu: 30mA
- Dién dp khuyén duing: 7-12VDC
- Dién dp vao gidi han: 6-20VDC
- So.chan1/0:14 (6 chan PWM)
. - 50 chan Analog: 6

: - Dong ti thiéu trén mdi chan: 30mA PR
oo OB pingratsia 53 00
- Dong ra t6i da (3.3V): 50mA
- Bonhd flash: 32KB l
- SRAM: 2KB Gilr nguyén trang thai f—

Pién &p hoat dong: 4.8 — 6 VDC : I

- Toc do quay: 0.1/60° (4.8V), 4
0.085/60° (6V) < Két hic >

- Banh rang dugc lam bang kim loai )

- D0 dai day néi 177mm Hinh 2. Luu d6 thudt todn

Vé (ing dung: Dong o Servo dugc sit S0 d6 nguyén Iy nhu hinh 3, 4.
dung lam motor cho cdc con quay,
Pong co Sevor MG90S Iam’ dong co cho cac thiét bi diéu
khién nhu' md hinh 6 t6, m6 hinh cdnh
clia ty dong, ...

- B0 so sanh st dung LM393, lam
viéc 6n dinh

- Diéndplamviéc: 3.3V -5V DC.

- Daurakythudtso(Oval).

- Khi bat nguon, dén bdo ngudn
mau dé sang. srta]
- L6 vit 3 mm, dé dang ¢6 dinh, ldp
dét. ) » . i) ] " ® ; B
- Kich thudc: 3.2cm x 1.4cm . 7 : '

- (ac mo-dun da dugc so sanh dién
ap ngudng thong qua chiét ap.
Module cdm bién vat cn | 2 cam bién dugc két hop sit dung nhu
module cdm bién hong ngoai vat can
clia canh tay robot. Trong d6 1 cam
bién sé xac dinh hudc vat thé va 1cdm
bién con lai d€ xac dinh d6 xa — gan.
Tir d6 gitip cho Canh tay ¢6 thé gap
dugc vat theo Iénh.

- (Chat liéu: Nhua Mica den

- Do day: 2mm

- Trong lugng: 200g

- Kich thuéc: 14x9x18cm

- S6bactydo: 3

- S0ddng costt dung: 4

- Pham vi hoat dong:

Tréi — phai: 0° = 120°

Lén — xudng: 0° > 150°

Dudi — co lai: 0° = 150° Hinh 4. Mach 3D mé hinh

Khai dong mo hinh,
chay chuong trinh xir ly trung tim

— Xir Iy céc tin hiéu nhdn duge tr micro
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Tay Robot
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3. KET QUA NGHIEN CUU VA PANH GIA
Hé théng st dung Tiéng Anh la chu yéu dé giao tiép.

LOG (VoskAPI:ReadDataFiles():model.cc:221) Loading r extractor from ./model/ivector/final.ie

omputing derived variables for iVector extractor

xt
ord_boundary. int

/6.carpa

Hinh 5. Két qua thit nghiém giong néi

Hoan thanh hé théng xdr ly ngén ngf, cac két qua nghe
duoc déu khap vai dit liéu duoc dua ra.

Do kha nang nhan dién ngon ng{ va cach phat am chua
dugc chuan, nhém nghién ctu da gdp cadc nhém tir cd cach
phat am gan giéng véi cau lénh dugc dua ra.

left_dict = {"left", “bless”, )

reach_dict = (“reach", “rich®, “rick®, “risk")
Hinh 6. Nhém cac tlf c6 phat am gan giong nhau
Tay robot c6 thé ctr déng Ién xuéng trong khodng 150°

f (key == KeyCode.from char('w')
i g 4=
send(5, fw_
(key de.from_char( )
- str
send(5, fw_ang)

fw_ang+fw_str <= 158)

>= @):

fw_ang-fw_str

Hinh 7. Pham vi hoat dong [én xudng clia Servo
Pham vi hoat ddng xoay ngang trai - phai la 120°

(key == Key.left
1r_ang += 1r_str
send(2, 1lr_ang)

1r_ang+lr_str <= 120):

(key == Key.right

1r_ang-1r_str >= 0):
1r_ang
send(2,

-= 1r_str
1r_ang)

Hinh 8. Pham vi hoat ddng quay ngang

Chiéu dai canh tay robot dudi ra I6n nhat la 18cm

Hinh 9. Do duoi I6n nhat cla tay robot

Chuang trinh xtr ly st dung 2 lan quét trong pham vi
hoat déng cla tay robot dé xac dinh vat thé, ddm bao tinh
én dinh va chinh xac clia cdm bién. Sau khi x{r ly cac thao
tac, tay robot sé tra vé vi tri ban dau.

Qua trinh thuc nghiém nhu trong bang 2.

Bang 2. Két qué thi nghiém

Sélanthi | Theigian b el 2
nghiém xilly Panh gia két qua
1 10s Tay robot hoan thanh gap d6i tugng lén
2 25 Tay robot dét vat thé xudng
3 9s Tay robot gap vét thé Ién
4 3s Tay robot ha vt thé xuéng
Gap vat thé tir trdi qua phéi hét pham vi
5 165 ,
hoat dong
6 10s Gap vat 6 gitta pham vi hoat dong
7 9s Gdp vat thé ¢ gan sat vdi tay robot
Khong thé gap do vat Ién 6 xa bang vdi do
8 10s x
dudi cla tay
9 10s L6i khong phat hién vat thé
(6 thé gdp, nang do vat Ién mot tai vi tri
10 12s ‘
cdch tay 18cm
Gap do vat Ién thanh cong tai vi tri cch tay
n 10s
10cm
12 10s Gap vatthé
13 125 Gdp va giti d6 vat chuyén tir phai qua trdi
14 3s Ha vat thé xudng
15 9s D3t d6 vat theo hudng chi dinh
16 10s L6i do khong phat hién duoc vat thé
4, KET LUAN

Canh tay robot c6 thé hoan thanh gidp d6 vat trong
khoang dudi 18cm dat khoang 90% mat trung binh khoang
10s dé hoan thanh cac thao tac, khi nhan lénh ha vat thé
mat khodng 2s - 3s dé€ hoan thanh dat 95% trong cac lan
thir nghiém.
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Trong qua trinh x{ ly ngdn ngi, hé thédng xt Iy én dinh
dugc nhiing cau lénh ngdn nhung khi dua ra nhiéu cau
Iénh clng ltc hé thong khéng xu ly dugc. Trong mét vai
trudng hgp, do day dan két néi véi hé théng cam bién chua
6n dinh dan dén canh tay robot hoat dong bi khung lai
nhiéu lan.

P& san pham hoan thién hon trong tuang lai can phai
hoan thién hon hé théng nhan dang giong néi, gitp canh
tay robot c6 thé nghe hiéu dugc nhiéu va phat hién dugc
nhiéu vat thé hon; S dung thém camera dé nhan dién vat
thé tng dung trong viéc sap xép dé vat, tu dong; Cai thién
téc d6 x{r ly cho sdn pham, di chuyén nhanh nhay va dugc
nhiéu goc hon.
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