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TOM TAT: Trong bai bdo nay tac gia trinh bay cac ndi dung nghién ctru thiét
ké robot AGV phuc vu nang, ha, van chuyén hang trong cac phan xuéng cong
nghiép. Phan thiét ké dugc phan tich lya chon két cdu phu hop, c6 dg tin cay
cao. Phan thuat toan diéu khién duoc t6i wu hoa voi céc thiét bi don gian, gia
thanh ré. Két qua ctia nghién ctru hoan toan c6 thé tmg dung dé ché tao Robot
trong thuc té phuc vu cho cac nhiém vu co ban nhu: nang, ha, van chuyén hang
hoa nhét dinh trong cac phan xudng san xuat. Két qua nghién ctru cling co thé
st dung lam tai liéu hoc tap cho sinh vién co khi, co dién tir tai Truong DPai
hoc Hai Phong cling nhu céc nha ky thuat quan tam.

Tir khoa: Robot; AGV; AGV system.

DESIGNING AGV ROBOTS FOR TRANSPORTATION
IN PRODUCTION WORKSHOPS

ABSTRACT: In this paper, the author presents research on the design of an
AGV robot for lifting, lowering, and transporting goods in industrial
workshops. The design part is analyzed to select a suitable structure with high
reliability. The control algorithm part is optimized by using simple and low-
cost devices. The results of the study can be applied to manufacture robots
which could do basic tasks such as lifting, lowering, and transporting goods in
production workshops. Additionally, the research findings can also be used as
learning materials for mechanical and electro-mechanical students at the
University of Hai Phong as well as other technicians with similar concern.
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1. GIOI THIEU

Robot AGV  (Automated
Guided Vehicle) 1a mét loai Robot tu
dong duogc thiét ké dé di chuyén va
thuc hién cac nhiém vu van chuyén
trong cac mdi trudng san xuat va kho
luu trit. Robot AGV ¢6 thé dugc lap
trinh dé ty dong di chuyén dén cac
diém dich va thuc hién céc tac vu
nhu léy, dat va van chuyén hang hoa,
gitp ting tdc do va hiéu qua san xuét
trong cac nha may va phan xudng
cong nghi¢p. Trong cac phan xudng
san xuat, Robot AGV van chuyén
hang va phéi dong vai trd quan trong
trong viéc toi wu hoéa qua trinh san
xuat. V&i kha nang ty dong va khong
can su can thiép cia con ngudi,
Robot AGV gitp giam bdt tinh trang
tic nghén va ning cao hiéu qua san
xuat. Ngoai ra, Robot AGV ciing c6
thé duoc lap trinh dé thuc hién céac
tac vy khac nhu kiém tra chat luong
san pham, phat hién 18i san xuat va
dua ra cic canh bao ddi véi nhan
vién, gitp tang cuong do chinh xéc
va dam bao chit luong san pham.
Véi nhitng 1oi ich va tiém ning tng
dung dang ké, Robot AGV van
chuyén hang va phéi dang tré thanh
mot trong nhiing gidi phap tién
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tién nhat dé toi uu hoa qua trinh san
xut trong cac nha may va phan
xuong cong nghi¢p. Trong bai bao
nay tac gia tap trung nghién ctru két
cAu thuit toan dé giai quyét cac van
dé di chuyén va lam viéc 6n dinh
cua Robot.

2. TONG QUAN NGHIEN CUU

Hién nay, c6 rat nhiéu nghién ciru
lién quan tdi1 linh vye nay da duoc cong
bb trén cac tap chi uy tin. Khalil Aloui
va cong su [1], nghién ctru st dung mo
hinh héa chirc ning va ciu tric bang
ngdén ngit md hinh hoa hé thdng
(SysML) dén mé phong mé hinh béng
cong cu da tdc nhan (Anylogic). Cach
tiép can nay tao diéu kién thuan lgi cho
phat trién mot tap hop cac mo hinh md
phéng phan cimg doc lap, dé dang s
dung lai cho cac ing dung tuong lai. Ata
Jahangvir va cdng su [2], da trinh bay
giai phap mo hinh hoéa va mo6 phong hé
thong AGV hai banh dugc trang bi day
16 cam bién tir kém bd diéu khién PID
trén phdn mém Matlab. Nhom tac gia
cling st dung phan mém CoppeliaSim
da dugc lua chon dé viét ma cho cac
thudt toan ma nhém nghién ctru xay
dung déi v6i robot. Két qua cho thay
robot lam vi¢c hi€u qua. Li Shengfang

va cong su [3], phat trién mot hé thong



AGV phuc vu cong tac kiém tra tir dong
dé thay thé con nguoi. Hé thdng ma cac
tac gid phat trién co thé thay thé cong
nhan kiém tra cac thiét bi trong tram
bién ap mot cach ty dong hodc dugc
diéu khién tir xa, nang cao kha ning tu
dong hoa van hanh tram. Piéu ndy mang
lai gié tri va hidu qua kinh t& va y nghia
xa hai to 16n. Kai Shen va cong su [4],
da phat trién mot hé théng dd xe thong
minh str dung robot AGV, diéu nay da
ma& ra mot mure d6 canh tranh cuc ky 16n
trong cac hé thong dd xe, nhat 1 trong
giai doan phat trién vii bio hién nay thi
quy dat dai ngay cang thu hep dan. Roni
Permana Supatra va Estiko Rijanto [5],
da nghién ctru va thiét ké hé théng da
AGV (MAGS) va tap trung vao giam
satnhiéu AGV. Trong nghién ctru nhom
tac gid da su dung h¢ théng dinh vi PGS,
la ban k¥ thuat s6 va cam bién mi hoa
vong quay. Lap ké hoach duong dan,
diéu phéi va quan 1y luu lugng cho hé
thdng AGV. Tran Anh Son va cong su
[6], d& sa dung ky thuat phi tuyén
Lyapunov dé giam sat tw dong robot, két
qué 1a robot chuyén dong linh hoat va
hi¢u qua hon so v6i phuong phap trudce
d6. Co thé noi trong hau hét cac giai
phap ma cac nghién ctru true dé ra chi

yéu tap trung vao phan diéu khién phrc

tap. Trong khi d6 mét yéu to cuc ky
quan trong, anh huéng 16n toi chat
luong lam viéc cua Robot do 1a két cAu
Robot lai it dugc dé cap dén trong
nghién ctru. Ngoai ra hau hét cac giai
phap déu 1a thuat toan va can phai sir
dung cac két cAu c6 gia thanh cao.
Trong nghién ctru nay, tac gia da l[am ro
vé két cau Robot va don gian hoa diéu
khién Robot bang cach sir dung thuét
toan cho dé Robot lam viéc dugc dung
theo yéu cau.
3. KET QUA NGHIEN CUU

3.1. Thiét ké phin co khi
cia AGV

Robot chuyén dong theo mot quy
dao duoc dinh trudc nhd vach dan, hé
thong hai banh xe duogc dan dong bai
dong co dién mot chiéu thong qua
mach diéu khién. Céc vach dan c6 mau
khac véi mau nén cia quy dao chuyén
dong. Pé robot chuyén dong dung quy
dao can c6 bd phan cam bién, bd phan
nay c6 nhiém vu phan biét vach dan va
mau nén, dua tin hiéu twong Gng vé
mach diéu khién. Mach diéu khién c6
nhiém vy thu nhan thong tin phan hoi
tir bo phan cam bién tir d6 diéu khién
tdc d6 va chiéu quay cua dong co dién
mot chiéu sao cho xe ludn bam va

chuyén dong theo vach dan.
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Hinh 11. Robot AGV trong phdn xuéng sin xudt

Ttr cac chuyén dong chinh cua Robot, ta xay dung duoc so dd dong:

/
g @
Hinh 2. So dé dan déng Robot AGV [7]
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Trong d6: I: Banh xe; 2: Pé
Robot; 3: Khung ddy hang Robot; 4:
Co cdu Vit me - dai éc day hang; 5:
Co cdu Vit me - dai 6¢ ndng hang; 6:
Khung néing Robot; 7: Tay ddy hang;
8: Hop diéu khién.

3.2. Phan tich lwa chon phin
cirng diéu khién

Hién nay céc thiét bi hd tro
diéu khién Robot hoic may tu dong
da dugc tiéu chuan héa va rat dé

tiép can. Tuy nhién, phin cung

Khoi |
Cam Bién

déng vai tro 1a diéu kién can, dé
Robot hoat dong dugc 6n dinh thi
thuat toan lai 1a yéu t6 quan trong
hon cd. C6 thé ké dén cac thiét b
diéu khién robot hoic may tu dong
nhu PLC,

Arduino, cac loai may tinh nhung

dugc module hoa
nhu Raspberry pi, Banana, Jetson
Nano... Piéu nay di lam cho qua
trinh thiét ké Robot trd 1én d& dang
hon rat nhiéu. So d6 nguyén ly caa

Robot dugc mo ta trong hinh 3

Node MCU
8226

Khéi xtr 1y
trung tam

Hinh 12. So d6 nguyén Iy hoat déng ciia Robot AGV

Trong ndi dung bai bao nay
ching t6i lya chon bd diéu khién
trung tAm Arduino UnoR3 boi vi gid
thanh ré, dé 1ap trinh, d& thay thé,

hoat dong on dinh... Dé dan duong

cho Robot tac gia lya chon cam bién
hong ngoai va cam bién siéu am; dé
dan dong cho Robot lya chon dong
co servo. So d6 diéu khién Robot

duoc biéu dién trong - Hinh 13
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Hinh 13. So do diéu khién Robot AGV

3.3. Thuat toan

Thao luan tinh hudng di chuyén
ctua Robot:

Tinh hudng 1: Robot di chuyén
thang doc quy dao vach sin. Pé Robot
di thang thi banh xe 1 va banh xe 2
phai cing quay tién.

Tinh hudng 2: Robot r& phai tai vi
tri dang xét so v6i quy dao vach sin. Bé
Robot 1& phai thi banh xe 2 quay tién,
banh xe 1 dung (hodc quay lui).

Tinh hubng 3: Robot ré trai tai vi

tri dang xét so véi quy dao vach san.
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Dé Robot & trai thi banh xe 1 quay
tién, banh 2 dimg (hodc quay Lui).
Tinh hudng 4: Robot di chuyén
lui tai vi tri dang xét so voi quy dao
vach sdn. D¢ thyc hién di i thi banh

xe 1 va banh xe 2 cung quay lui.

Nhirng diém nay rit quan
trong cho chting ta khi 1ap trinh céc
tinh hudng di chuyén cua Robot.
Tuy nhién diéu quan trong la khi
nao Robot thuc hién cac chuyén
dong theo 4 tinh hudng chung ta

vua thao luan?



Robot di thing

A
A\ 4

Robot 1€ trai Robot 1€ phai
CBHN 1 CBHN 2
Hudng xudng \ Hudng xubng

e

Banh xe 1

N

Banh xe 2

/

Quy dao vach sin

Robot di lui

Hinh 5. So' dé phdn tich thudt todn Robot AGV
Trong dé: CBHNI1,2- cam bién hong ngoai huéng 1,2

Dit gia tri cam bién 1 va 2 1a CB1, CB2 luc ndy tuong tng voi timg trudng
hop ta co:

CB1=0 va CB2 = 0 thi Robot da bi vuot khoi line = Di lui

CB1=0,CB2=1 - CB2 - CB1 >0 - Robot cin ré trai

CB1=1,CB2=0-> CBI-CB2 >0 > Robot can 1& phai

Truong hop con lai thi Robot di thang. Thuat toan duoc biéu dién bai

Pseudocode nhu sau:
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Thudt toan Robot AGV

1: Begin

2: Cai dat cac tham sb

3: Void loop();

4: Kiém tra gia tri cam bién
5:if (CBI =CB2=1)

6: {dithang();}

7: else

8: if (CB1 =0,CB2=1)
9: {retrai();}

10: else

11:  if(CB1=1,CB2=0)

12: {rephai();}
13: else

14: {dilui();}
15: end;

16: end;

17: end;

18: end;
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4. KET LUAN

Trong bai bdo nay, tac gia da
xem xét nghién ctiru Robot AGV vé
ung dung cua nd trong viéc van
chuyén hang héa va phoi trong mdi
trudng san xuat. Phan thiét ké co khi
cua Robot dugc chu trong dé dam
bao do 6n dinh trong qua trinh hoat
dong. Pong thoi, di sir dung cac
thiét bi gia ré nhu Arduino va cam
bién hong ngoai dé thuc hién céac
chirc ning can thiét cho Robot
AGV. M6t yéu t6 quan trong khéc
trong bai bao la thuat toan diéu
khién. Tac gia da toi vu hoa thuat
toan dé dam bao tinh don gian va
hiéu qua trong viéc diéu khién
Robot AGV. Su két hop giita phan
co khi thiét ké on dinh, viéc sir dung
cac thiét bi gia ré va thuat toan diéu
khién hiéu qua di dua dén két qua
nghién ctru thanh céng. Két qua cua
nghién ctru nay c6 thé ung dung
rong rdi trong viéc ché tao céc
Robot AGV dé van chuyén hang hoa
va phoi trong cac phan xudng san
xuat. Pong thoi, chiing ciing ¢ thé
duoc st dung nhu tai liéu hoc tap
cho sinh vién co khi, co dién tir tai

cac truong Pai hoc Ky thuat.
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